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Chapter 1

SUMMARY

"Educational research in the United States is going through a period
of agitation, ferment, and perhaps even crisis." Although Hendrik
Gideonse wrote these words in 1969, they could not be more relevant in
1972. The massive, almost ten-fold increase in appropriations by USOE
for "research and training" between the early and late 1960's was a major
funding discontinuity which saw the establishment of many new education
R&D institutions and unprecedented federal commitment to "disciplined
inquiry" that brought the terms educational development, diffusion, and
evaluation into general usage. By the late 1960's there were heady
projections suggesting a most likely five-fold (and as much as a seven-
fold) increase in the numbers of educational research, development and
diffusion personnel (Clark and Hopkins, 1969). Nearly 100 research train-
ing programs were funded by USOE to provide an adequate supply of trained
manpower, but few of these training programs were initially prepared to
cope with the new areas of D,D&E. The directors of the new federally
funded projects and programs soon expressed concern over the lack of
appropriately trained talent. Interest and concern were so great that
Gideonse (1969, p.v.) noted that in 1968 and 1969 alone "no less than 10
studies have been or are being conducted on educational research and
development." By 1972 there are several times as many studies.

Yet all has not been well. The three-year period of virtually level
funding for educational R&D "whether measured by United States Office of
Education, National Science Foundation, or other Federal agencies' appro-
priations" as Gideonse noted in 1969, has now extended into its sixth year
and is set in a context of decelerating expenditure and significant read-
justments throughout the entire American R&D Community (Michael March,
1970; NSF, 1970). The graduate schools throughout the country, now geared
to produce needed scientific personnel, are producing an ample supply for
a retrenching scientific labor market. Current unemployment and projected
oversupply of scientists and engineers is now a major problem for the
physical sciences and a matter of concern for the behavioral sciences
(see Chapter 3, pp. 3.27-3.29).

At the same time that the educational R&D Community has been con-
fronted with several years of limited or no real growth in federal funds,
it has been reproached for its lack of productivity and discernible impact
on educational practice in both the Congress and the Executive Branch.
Legislators and administrative spokesmen have made it clear that extensive
increases in funding may come only when a markedly better case for
educational R&D investment can be made and practical evidence of impact
on improvement of educational practices is submitted.

Some educational researchers have placed their hopes in a National
Institute for Education (projecting a vision of accomplishmentsimilar to
that of the National Institutes of Health), that could "put it all to-
gether" in making a case for increased educational R&D funding. The size
and character of the National Institute for Education and the direction it
may give to educational R&D, is still conjectural, but it is apparent that
the United States Office of Education has increasingly committed its scarce
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discretionary R&D dollars to problem solving, mission oriented efforts
such as Right-to-read, Career Education, Experimental Schools and a pro-
posed "Renewal Thrust" as well as a broad array of development and dissemi-
nation efforts to aid the handicapped).

All of these efforts are relatively massive and complex, indeed almost
overly ambitious in their goals and objectives, given the short time lines,
limited funds, fragile knowledge and technology base, and possiole lack of
sufficiently trained and experienced personnel.

This then is the context for educational RDD&E in the early 1970s.
Yet surprisingly little is known with assurance regarding either supply
or demand for trained personnel, despite the many volumes of reports and
studies. This situation exists because there has never been a nation-wide,
in-depth, probability sampling survey of supply and demand for educational
research, development, diffusion and evaluation personnel. The desire to
rectify this condition led to the conception of the biennial survey, which
is fully outlined in Chapter 2.

An extensive preliminary study and analysis (described in Chapter 3)
coupled with the knowledge that funds for the 1972 survey would be limited,
led to recommendations for a more modest initial survey focusing on an in-
depth study of the demand side of the problem for only three priority pop-
ulations: (a) the TraW of federally funded educational RDD&E performers,
(b) the RDD&E activities in local educational agencies (LEA's), and (c)
federal monitors and other federal professionals and paraprofessionals en-
gaged in or administering educational RDD&E. A remarkably comprehensive
survey of RDD&E in state educational agencies, to be published in 1972,
should round out information on these RDD&E populations which appear to be
critical for the articulated execution of LISOE priority programs.

The recommended survey has been deliberatedly designed so that per-
sonnel and training requirement projections can be made on the basis of
program funding information, with reasonable accuracy into the short and
mid-range future. The survey will also lay the groundwork for a more
comprehensive survey of both supply and demand at a later time.

The survey recommendations (see Chapters 4, 5 and 6) provide options,
but the recommended method is basically a mail survey of federally funded
contractors/grantees and LEA employers and employees, augmented by field
interviews and/or telephone interviews to provide greater in-depth ex-
ploration of complex or sensitive topics.

The sampling frames for federally funded performers are the federal
agency lists of current contracts and grants, stratified by level of fund-
ing converted to a twelve-month equivalent basis. The funding information
provides a measure of size for estimating number of personnel and for se-
lecting projects as the primary sampling units.

Employees are subsampled from lists of personnel supplied by the
sampled employers (or supplied from project budgets and corrected by em-
ployers). The sampling of employees is self-weighting, with the sampling
fraction for primary units proportional to funding size and the sampling
fraction for personnel inversely proportional. The sampling scheme for the

7
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Local Educational Agencies is roughly similar except that size of student
enrollment is used, as the measure of size to estimate numbers of RDD&E
personnel, and as a basis for stratification. Because of the very low
incidence of RDD&E activity in school districts below 12,000-student
enrollment, it is recommended that the population either be truncated at
this point or that a screening instrument be used to identify districts
below this size with significant RDD&E activity.

The questions included in the draft questionnaire for employers and

employees, and the recommended analysis, are fully detailed in Chapter 7.
Questions addressed to employers relate to project (or LEA Unit) identi-
fication, project content and objectives or unit functions, level and

sources of funding, major areas of work effort, personnel composition,
recruitment, selection, attrition, anticipated hires, and training methods.
Questions addressed to employees include information regarding age, sex,
race, length of time on job, salary, supervisory responsibilities, job
satisfaction and advancement possibilities, level of education, courses
taken and major field for highest degree, types and amount of previous
work experience and its perceived relevance to the current job, current
involvement and interest in further training for 25 RDD&E activities, and

value placed on various approaches to training and credit for training.
Data for employees can be linked to data for employers so that relationships

among more than 250 variables may be examined.

Chapter 4 presents information on the design of the study, including
discussion of the overall design, sample selection and instruments. Data

collection is treated in Chapter 5 and creation and use of an Educational

RDD&E Data Bank is described in Chapter 6.

Chapter 7 contains an outline of the recommended survey report, with

extensive discussion of the mail survey data and its analysis, and illustra-

tions of potentially important or informative analyses which may help to

define the characteristics, personnel structure, activity, needs and re-

quirements of educational RDD&E employers and employees in these per-

former populations.
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Chapter 2

PURPOSE AND STATEMENT OF PROBLEM

Purpose and Objectives

The purpose of this study was to provide the Research Training Branch
(RTB), Division of Research and Development Resources (DRDR), of the US
Office of Education, with the design for a biennial Educational RDD&E Per-
sonnel Supply and Demand Survey. The survey is needed:

1. To asses the numbers and types of people currently employed in
Educational RDD&E' and to estimate the future demand for employees in
educational RDD&E activities (Demand Survey).

2. To Assess the numbers and types of people with needed skills
presently available for educational RDD&E employment and to estimate the
future supply of available individuals for educational RDD&E employment
(Supply Survey).

3. To integrate the information from the supply and demand surveys
to determine present and future Educational RDD&E training and recruit-
ment needs.

Statement of the Problem

Although several studies relating to educational research, develop-
ment, diffusion, and evaluation (RDD&E) personnel training issues have
been undertaken in the past few years (AERA series, 1971; Oregon Studies,
1970-71; Hopkins and Clark, 1969; Hood and Banathy, 1970; Fleury, Cappelluzzo
& Wolf, 1970; Stufflebeam, 1970) each has been significantly flawed in one or
more respects and, taken together, they provide at best a patchwork basis for
establishing and justifying Office of Education programs involving the
use or training of education personnel. Accurate information does not
exist concerning such items as the numbers employed, types of employment,
educational backgrounds, relevant experience, skill shortages, perceived
adequacy of training programs, etc. The information that is available
is either out-of-date, biased, confined to specific topics, regional,
unvalidated, based on too small or inadequate samples, or otherwise of

1
iR&D s conventionally used as an abbreviation for research and de-

velopment. This report will employ the convention "RDD&E" to refer to the
entire set, or some unspecified subset, of research, development, diffu-
sion, and evaluation. In most contexts the reference will be to educa-
tional RDD&E. Various authors have used other abbreviations: RDD, RDDDE,
RODE, R-D-D-E, etc. These forms will be employed only when needed to
appropriately reflect an author's designation. RDD or E will be employed
where emphasis on the four separate activities is required.



limited value. A "base-line" study is needed -- national in scope, tech-
nically adequate in design, and addressing itself to priority info mation
requirements.

Survey Design Considerations

The objectives of the design phase of this study were to select and
develop instruments, data gathering and processing procedures, analytic
techniques, and planning information for the later implementation of the
proposed survey.

Research Trainin Branch luestions

The following are examples of types of questions for which RTB per-
sonnel seek answers:

1. How many people are presently employed in educational RDD&E
activities in the United States?

a. In what types of activities (RDD or E) are they employed?
b. At what professional levels (paraprofessional or profession-

al) are they employed?
c. What annual salaries do they receive?
d. How many are employed full time; part time?
e. What are the proportions for: age, sex, race, geographic

distribution?
f. In what types of institutions are they employed?
g. How have they prepared for the jobs?
h. How long have they worked in the same job activity (RDD or E),

level, and institution?
i. To what extent do they value their work compared to other jobs

for which they are qualified?
What future do they see for advancement?

2 How many additional people will be employed in educational RDME
in 1975?

a. How much of this additional employment will result from normal
turnover (without growth) due to personnel leaving educational
RDD&E or to promotions?

b. Given a non-growth situation, how might changes among needs
for RDD&E activities be reflected in differing demands for
job skills?

c. How will employment be affected by fluctuation in investments
in educational RDD or E:

(1) assuming stability in relationship of RDD&E activities?
(2) if the relationship of RDD or E activities changes?

d. Describe the fluctuations in demand in terms of differing de-
mand for job skills as a function of fluctuations in educa-
tional priorities or program funding levels.

lo
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Supply Survey.

1. How many people are presently available for Educational RDD&E
employment in the United States?

a. For what types of RDD or E activities have they received for-
mal or informal training?

b. For which professional (paraprofessional) levels have they
been trained?

c. What educational background, experience or competencies do
they possess?

d. Would they be available for full- or part-time work?
e. What is the distribution for age, sex, race and geographic

region?
f. In what types of institutions have the graduates received

training (preservice, inservice)?
g. Who has paid for training (individuals themselves, insti-

tutions directly, federal or state government through in-
stitutions)?

h. In what types of institutions are they seeking employment?
i. How many qualified people trained or experienced in areas

related to educational RDD&E would be available for employ-
ment without additional specialized training?
How many people trained or experienced in areas related to
educational RDD&E would be available with minimal (less than
six months full time) additional specialized training?

k. How many people already employed in educational RDD&E could
be employed at advanced levels (or in related RDD&E jobs in
more critical areas) if they received additional specialized
training?

2. How many additional people will be trained in educational RDD&E
by 1975?

a. How much of this additional supply of trained RDD&E person-
nel will result from existing programs, funded at present
levels and focusing on developing the same skills as in the
past?

b. How much of this additional supply of trained personnel will
result from existing programs, funded at present levels but
focusing on different RDD or E skills than in the past?

c. How much of this additional supply will result from new or
expanded programs developing what kinds of skills?

Analysis of Supply and Demand.

1. What are the present educational RDBE personnel recruitment and
training needs based on the results of the demand and supply
surveys?

What types of training and recruitment activities are needed?
For which professional (paraprofessional) levels should
training and recruitment activities be developed?
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c. What should be the focus of training and recruitment with
respect to demographic characteristics (age, sex, race, geo-
graphic region)?

d. Should training and recruitment procedures be directed to-
ward the needs of specific types of institutions?

e. What types of training programs (inservice ar preservice)
are recommended for different RDME activities and profes-
sional levels?

f. What funding sources and amounts are needed to support RDDE
training?
How can qualified people who have training or experience in
educational RDDE be recruited for relevant positions?

h. How can people with training and experience in areas re-
lated to educational RDD&E be given minimal (less than six
months) additional specialized training?

i. How can people already employed in educational RDDE be
trained to perform at higher levels or in priority a eas?

2. What are the projected RDD&E personnel recruitment and training
needs for 1975 based on projections from 1972 demand and supply
information?

a. What training and recruitment policies should be followed
if existing supply and demand rates are static until 1975?

b. What training and recruitment policies should be followed
if the total supply and demand employment rates are static,
but mismatched in distribution among RDD or E skiIls?

c. What training and recruitment policies will be needed if
supply and demand levels increase at different rates?

d. What training and recruitment policies will be needed if
supply and demand levels increase at different rates and
focus on different RDD&E skills?

The above set of questions is neither complete nor precisely stated,
but it indicates many of the specific questions of interest to USOE Re-
search Training Branch personnel.

Design Requirements

The survey design problem, as initially outlined, is illustrated in
Figure 1.

The tasks for the design phase were:

1. To define and refine the problem as presented by the Research
Training Branch.
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2. To study the feasibility of and need for the proposed survey.

3. To study and make recommendations regarding (a) instruments;
(b) data gathering and processing procedures; (c) methods of data
processing, storage, retrieval and possible updating of a da a
bank; (d) data analysis; and (e) planning of the survey.

4. To select or develop and pretest instruments to collect informa-
tion on educational RDD&E supply and demand related to the ques-
tions described above.

5. To specify methods for defining, selecting and sampling target
populations, and for reaching the target samples and accomplish-
ing follow-ups; and to make time, facility, personnel, and cost
estimates for these methods.

6. To specify methods for data processing, creation of a data bank,
storage, retrieval, and possible updating; and to make cost esti-
mates for alternatives.

7. To develop a matrix of all supply and demand variables to aid
analysis and retrieval; design a flexible system of analysis,
and specify procedures for analysis; and to make cost estimates
of alternatives.

To specify procedures for improving instruments, data collection,
processing and analysis for the biennial survey.

9. To specify procedures for identifying trends in the biennial
survey, and to verify or revise three-year projections.

Chapter 3 describes the preliminary analysis and planning work which
was undertaken related to steps I (define and refine the problem) and 2
(study the feasibility of and need for the proposed survey). The con-
ceptualization of the problem and the development of a proposed solution
proved to be much more difficult than this report may suggest. Some of
the problem areas are discussed below.

Definitions of populations. Educational research, development, dif-
fusion and evaluation as separate functional activities have been recog-
nized for hardly more than a decade and are not well defined.2 There
are questions regarding what basic research, if any, should be called
educational research. What is the extent of applied educational research?

2The Oregon Studies (Teaching Research Division, 1971) presents an
unusually exhausting discussion of current conceptions of educational RDD&E.

14-e
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For instance, does it include training research, instructional media re-
search, etc.? Does collection and analysis of educational statistics
qualify or analysis of demographic, public opinion and cost information
needed for planning and management of local or state education operations?
How about an Army-sponsored research study of peer tutoring training
methods? What is educational development? Would a commercial "educa-
tional" toy that has been modified based on consumer market tests of pro-
totypes be considered a development? How about the third revision of
Professor Smith's course in new math, or a computerized system for re-
trieval and display of student guidance information? Where does the field
of educational diffusion begin and end? Are textbook salesmen part of the
diffusion/dissemination labor pool? How about the instructional materials
center librarian? Who in education isn't involved in "evaluation"?
Doesn't every teacher and instructional supervisor engage in educational
research, development, dissemination and evaluation? And how do we de-
cide what is educational and what is not educational RDD&E? Is it educa-
cational RDD&E when business, industrial, military, or other organizations
employ the same general procedures as those employed by educators for
producing, evaluating or communicating reliable knowledge or practice
aimed at tro4ning or providing people with more adequate methods of
coping with the demands of their Jobs or lives?

This is a sampling of questions to illustrate the problem of de-
fining appropriate populations of:

Educational RDD&E performers (demand)
Personnel with appropriate competence (current supply)
Personnel with related competence (short-term trainable supply)
Training agency programs and capacity (future supply).

Some of the literature reviewed in Chapter 3 deals specifically with
the definitional problem.

Survey Methods. The selection of a survey method or mix of methods
is generally contingent on many factors such as the size and distribution
of the population, the size and type of sample, the scope and complexity
of the information required, the character of the informant population,
the desired reliability and validity of the information, the desired de-
gree of accuracy and precision of population estimates from sample data,
availability of previous information or experience in conduct of and re-
sults from previous surveys of the same or related populations regarding
similar subject matter, and of course the available time, financial and
technical resources.

Initially, information concerning most of these factors could be
described as "fuzzy." There were a number of previous surveys of educa-
tional research. Indeed Barger, Guba, and Okorodudu (1965) had created
a National Re ister of Educational Researchers. There were several stud-
ies of USOE sponsored research training programs (e.g. Fattu, 1960, 1967;

Lazarsfeld and Sieber, 1964; Krathwohl, 1965; Sieber and Lazarsfeld, 1966;
Millikan, 1967; Sieber, 1968; Fleury, 1968). But there were few, if anY
published surveys of educational development, dissemination or evaluation
that could be considered both comprehensive and technically adequate.
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The kinds of technical information that permit optimal design were
generally not available. The estimates regarding sizes of populations
and subpopulations were gross; "related" RDD&E populations were best de-
scribed as "abstractions"; variance data on types of items relating to
questions such as those previously listed were generally non-existent.
Discussions regarding the level of accuracy or precision Actually re-
quired for specific items of information led to the conclusion that the
major design constraint would be available funds. It was more a question
of what could be learned about many different types of information with
a quite limited budget than of what it would cost to obtain a well speci-
fied but limited set of survey requirements.

We assumed that some type of mail survey would be employed, and pro-
c(!ded to initiate work on selecting items, development and pretesting of
questionnaires suitable for mail survey of ROBE employers and employees.
But we also initiated investigations of the feasibility and costs of field
interview and telephone surveys. A major continuing problem was to "scope-
down" the objectives of the survey and find appropriate:trade-offs" among
the design requirements and possible solutions, in the light of emerging
design information and of discussions with USOE personnel regarding pri-
orities and probable available funding for the survey.

Available samplini. frames. Assuming that one has achieved well de-
fined (and probably quite arbitrary) definitions of the educational RDNIE
supply and demand populations suggested in Figure 1, there may be major
problems in acquiring defensible lists of the members of these popula-
tions or alternately in prescribing feasible methods for producing the
required lists. For instance, what registers, directories, membership
lists would one use, if any, to locate persons "trained or experienced
in areas related to educational ROUE" who might, with less than six
months' full-time training, fill (specified) RDD&E requirements for trained
personnel? Or, how does one develop lists of non-profit agencies perform-
ing educational research or educational eValuation work? Or, given lists
of U.S. colleges and universities, how does one proceed to construct and
validate a list (or proceed in some other way to identify) departments,
outside the college of education, which may contain programs or courses
related to educational RDD&E training requirements?

The problems of developing sampling frames are different for ROME-
performing agencies, personnel, and training agencies. If the performer
group is restricted to federally funded activities the problem may be dif-
ficult but is at least tractable (see Gideonse, 1969; Clark and Hopkins,
1969). If educational agencies (regardless of funding source) are in-
cluded, fortunately there are numerous directories and in some cases use-
ful statistics (e.g., USOE National Center for Educational Statistics, NEA
Research Division, NSF Office of Economic Manpower and Manpower Studies.
Locating foundation-supported performers is a more tedious proposition,
although the Science Information Exchange is a good place to start, fol-
lowed by query of foundations supporting educational activity. Locating
relevant educational RDBE in business and industry, if it is not feder-
ally supported, appears to be most difficult. The National Science Founda-
tion does prepare reports on R&D in industry, based on U.S. Census data;
but neither the fields of basic research, nor the applied R&D product
groups, nor the industrial classification, is relevant. Apparently the
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most productive approach may be to attempt to identify industrial per-
formers through their associations (e.g. Association of American Publishers,
Information Industry Association, National Audio-Visual Association, Asso-
ciation for Educational Communications and Technology, Educational Media
Council, American Society for Training and Development).

One could attempt to locate performing agenci_es through association
membership of their employees. In fact, in the case of the American Psy-
chological Association Directory this is easily done since there is a
Geographical and Institutional Directory.

There are two main approaches to identifying educational RDHE per-
sonnel: (a) locating them through their employers, or (b) locating them
through their associations. Sampling survey methods for selecting educa-
tional personnel through their employers have been used in studies of
related RDD&E subject matter (Hood and Hayes, 1967; Chorness, Rittenhouse
and Heald, 1968). When adequate employer samples can be generated and em-
ployer cooperation can be enlisted, this approach can be quite efficient.

Unfortunately the AERA Register (1965) is out of date. We explored
a number of possibilities including use of the NSF National Register of
Scientific and Technical Personnel, and use of directories of professional
associations. The results are described in the next chapter. Briefly
stated, we concluded that an approach through associations would probably
be attractive only if a "census" of educational RDD&E personnel were needed
in order to create a new directory or a talent search data bank. It is
unlikely, given the present situation, that this approach would yield any
better population estimates (than sampling employers and subsampling their
employees); and the approach would undoubtedly be more costly or technic-
ally difficult.

There are other approaches than the two described above. One could,
for instance, build lists of personnel based on their publications by using
ERIC computer tapes, Research in Education, Education Index, Ps chclogi_cal_
Abstracts, etc. The problem with this approach is that it woiTdbe highly
biased, i.e., grossly over-representing senior researchers located in
academic institutions and under-representing professionals (and certainly
paraprofessionals ) engaged in DD or E in any setting.

When we turn to the question of locating personnel in related RDD&E
areas, there are major definitional and technical problems. Reports on
personnel and training produced by the National Science Foundation, the
Office of Scientific Personnel of the National Research Council, and by
the National Institutes of Health provide pertinent background information.
Chapter 3 summarizes the more pertinent findings regarding numbers of
personnel from various scientific disciplines contributing to federally
funded educational ROUE programs, field switching rates, etc. Unfor-
tunately detailed information regarding specific skills possessed or
training needed is not adequate even for those already employed in edu-
cational ROHE. Until more detailed information regarding currently per-
forming personnel is developed, the problem of defining useful questions
for "related" personnel to answer seems to be an even larger problem than
constructing sampling frames.

17
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The several studies of education research training programs cited
above provide guidance for the sampling of these programs. The most re-
cent study (Byers, 1971) is in fact sufficiently recent and comprehensive
so that we question the need to repeat such an effort in 1972. What is
most missing from all the training program studies is information on pro-
grams and courses that may be available in "related" areat. This is simi-
lar in nature to the problem discussed above regarding "related" personnel.

5ampling_ratthods. One of the few early design constraints we set
constraint was that the survey results should yield reasonably accurate,
if not highly precise, estimates of important characteristics for the de-
fined populations. We knew that several surveys and studies of segments
of the educational RDD&E population had been recently completed or were in
progress; but, with possibly one or two exceptions,J none were of suffi-
cient scope or of technically adequate design to afford much in the way of
useful estimation of required population characteristics.

Hence, some type of random sampling seemed essential. The practical
task, once populations and frames had been defined, would be to examine
alternatives for producing a reasonably simple, practical and efficient
sampling design that would also have desirable statistical and data analy-
sis characteristics. This did not appear a difficult problem and we had
expert consultant assistance available.

Data collection and processing. Compared to other areas, problems in
this area seemed to be relatively simple, and amenable to standard proced-
ures. Possibly the greatest problems would be in securing access to and
cooperation of knowledgable personnel in performing and training agencies.
Another problem appeared to be in defining questions with sufficient pre-
cision so as to elicit appropriate and interpretable responses.4

Data processipg, storage_and retrieval.. Our consultants were able
to identify a number of available file creation, management and analysis
programs which seemed suitable for the general requirements that had been
outlined. This did not appear to be a major problem area.

Data anal sis and inter retation. For the most part, the data to be
analyzed seemed to lend itself to relatively standard methods of analysis
and display. One problem for analysis would be specification of priori-
ties for areas of interest, since the number of combinations and parti-
tions of data that could be accomplished would be enormous. A more
serious problem appeared to lie in the selection of suitable methods for
projecting supply and demand. And, as we struggled with questions of
definitions of populations, problems of reaching appropriate respondents

3Brickell (1970) conducted a survey of RDD&E in all 50 of the state
education agencies. Byers (1971) made an extensive survey of Educational
RDD&E training programs in graduate schools of education. In both cases
the surveys approximate a census of the defined populations.

4Early experience with pretests of mail survey questionnaires made
us increasingly aware of problems relating to enlisting cooperation, ob-
taining "sensitive" information, securing adequate response rates, and
suitably framing questions and response alternatives.
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and securing their cooperation, and of framing questions, we became _more
concerned with the need to sub-sample to secure in-depth interview data,
and to follow up on samples of non-respondents in order to guard against
misinterpretation of the analyses.

Given the above list of initially perceived problem areas, we searched
the literature, met with consultants, made visits to a number of federal
agencies and professional associations, studied published and unpublished
data and reports and conferred with WOE personnel. These activities and
findings are reported in Chapter 3. The conclusions described in Chapter 3
indicated that there was insufficient information and certainly nowhere
near the financial resources to make a technically adequate, cost-effect-
ive, comprehensive approach to the proposed survey as initially outlined.

Consequently, a markedly more modest initial effort, surveying only
two priority subpopulations of education RIME performers (federal grantee/
contractors and local educational agencies) and their employees was recom-
mended. The recommended design, which is fully described in Chapters 4
through 7, focuses most heavily on the personnel and training demand side of
the problem and will provide accurate estimation of currently 15ER-dived
requirements and a reasonable basis for projecting personnel and training
demands in these two priority areas. The survey has been designed so that
subsequent surveys, designed on the basis of findings and experience with
this initial survey, should provide more effective and less expensive
survey information dealing with the range of educational RDNIE personnel
and training issues confronted by the RIB questions listed above.
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Chapter 3

PRELIMINARY ANALYSIS AND PLANNING

Chronology of Activities

Prior to the development of a design for the proposed biennial
survey of supply and demand in the educational RDD&E personnel field,
preliminary analysis and planning was undertaken to define the kinds
of information required and to evaluate the need for and feasibility
of the survey in the light of past, on-going and proposed studies.
Chronologically, this preliminary effort began early in June 1971 with
literature searches, a rereading of studies conducted by several ROME
training design contractors (RFP #70-12), and conferences with the
proposed subcontractors; William Madow and Carl Rittenhouse of Stanford
Research Institute. On June 22, John Egermeier and Susan Klein,
Research training Branch (RIB) U.S. Office'of Education, met with Fred
Martin (USOE advisory committee) and Paul Hood, the principal investi-
gator, at the Far West Laboratory to discuss USOE policy information
requirements. On June 23, Egermeier, Klein and Hood met with Con-
sultants John Hopkins of Indiana University and Roger Sell of Teaching
Research, to discuss the overall design requirements and problems.

Subsequent trips to Washington, D.C. were made on July 6-8, August
16-18, and September 5-8. Besides the U.S. Office of Education, other
organizations and agencies visited included: American Educational
Research Association, National Education Association, American
Psychological Association, National Academy of Sciences, National
Science Foundation, and Office of Manpower Research, Department of Labor.
Paul Hood also attended a symposium in Washington, D.C. on behavioral
science manpower requirements, which included participants from the
National Institute of Health, the American Council on Education, the
Scientific Manpower Commission, and the National Science Foundation;
met with Dean L. C. Larson of Indiana University, who is conducting
manpower studies in the educational audio-visual technology field; and
made trips to confer with, and examine upublished data produced by, the
Teaching Researchl and AERA Task Force2 contractors. Results of
analysis of the information collected are presented in the subsequent
sections of this chapter.

lTeaching Research, Monmouth, Oregon, "The Generation of Information
to Support Long-Term Manpower Studies of and Planning for Training
Programs in Educational Research, Development, Diffusion and Evaluation."

2American Educational Research Association, Washington, D.C., "Task
Force on Training Research and Research-Related Personnel."
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There are two reports which provide an invaluable introduction to
the study of educational RDD&E personnel and training requirements:
Educational Research and Develo ment in the United States (Gideonse,
1969 and A Re ort on Educational Research, Develo ment and Diffusion
Man ower, 1964-1974 Clark and Hopkins, 1969

Gideonse's 1969 Study

Gideonse's Educational research and Develo ent in the United States
is the definitive study of the subject. Especially relevant to the
design of a survey of R&D personnel and training requirements are:
Chapter I on definitions and models of research, development and
dissemination; Chapter II on organization, trends and issues regarding
education in the U.S.; Chapter IV on sponsors of R&D; Chapter V on
performers; Chapter VI on management; (especially) Chapter VII on
financial and manpower resources; and Chapter VIII on the substance of
American educational R&D.

The following quotation from the management Chapter (p. 98) provides
an introductory perspective:

"One of the particularly critical problems for the
educational R&D manager is identifying, recruiting, and, if
necessary, training the supplies of manpower required to per-
form the activities for which he is responsible. Manpower
must also be sought to provide the technical and scientific
expertise necessary for deciding on the merits of particular
activities that may be proposed.

"A considerable number of disciplines have relevance
to instruction and education. The lack of careful definition

3For those unaquainted with the literature on educational R&D personnel
and training, we recommend that they read both Appendices A and B. In

Appendix A will be found brief treatments and references organized in
six areas: (a) impressionistic descriptions of current status and
prescriptions for improvement; (b) studies of recruitment and training
in other disciplines and professions; (c) studies focussing systematic-
ally on the doctorate in education; (d) studies bearing directly on the
training of educational research personnel; (e) studies of RDD&E man-
power requirements (including a brief description of Clark and Hopkins);
(f) recent studies of employers' needs and training programs.

In Appendix B, we have reproduced the entire Manpower Resources
section of Gideonse (1969), Chapter VII, which in turn draws heavily on

Chapter 2 of Clark and Hopkins (1969).

The Far West Laboratory's analysis of national and regional (San

Francisco Bay Area) RDD&E comprises Appendix C.

Relevant surveys and studies of other RDD&E training designers are
summarized in Appendix D.
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of the various functions that comprise R&D and tne SK1Ilb re-
quisite for the pursuit of each constitutes an additional
complicating factor. After the roles are specified, availability
of such people needs to be ascertained. If sufficient supplies
are not available, training programs must be mounted.

"Manpower requirements can be perceived in two ways.
First, educational research and development programs require
trained scientific and technical manpower to perform the many
types of activities required to carry out a sustained, pro-
ductive R&D effort. The range of competencies required may
be considerable, not only for scientists from a broad range of
disciplines, but also for support personnel in the form of
technicans, dissemination specialists, and the full range of

skills required for educational development.

"Second, Manpower is required for management purposes.
The particular responsibilities of managing R&D, of course,
require specially trained personnel, too."

The Manpower Resources section of Chapter IV draws heavily from the
manpower report by Clark and Hopkins (1969 ) in summarizing previous
relevant studies.

Clark-Ho kins 1969 Study

In reading the first two appendices the reader will note some over-
lap in the content of the literature cited, but Appendix B focuses in
greater detail on those studies bearing directly on estimates of educa-
tional R&D personnel supply including a succinct description of how Clark
and Hopkins (1969) established their base estimate of 4,125 R,D&D
personnel in education in 1964. Gideonse does not discuss the method of
projection employed by Clark and Hopkins. Because this method is one of
the most defensible we found, it deserves careful examination. For a

brief summary we turn to Hopkins's own description (1971, pp. 2-3):

"Very briefly, the procedures used in the 1969 Clark-
Hopkins report were the following. Basic data regarding
personnel supported in RDD positions were obtained from those
FY 1966 proposals which had been approved for funding.
Financial data ( appropriations, expenditures) were available

through FY 1968, in most cases. Program administrators in
eight USOE divisions and one NSF program were interviewed to
obtain their perceptions of the growth of their program
through FY 1974. Using this base data and logically derived
extensions of the data, three projections were made of
anticipated funding in FY 1974: A least optimistic one, a
most optimistic one, and a most likely one. Financial projec-
tions were transformed into personnel projections through the

use of a "growth ratio," the amount of money projected for
1974 (taking into account inflationary trends) divided by the

amount of money actually available to support a given number

of people in 1968. If the growth ratio was one, exactly the
same number of people could be supported in 1974 as were
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supported in 1968. Personnel de and was Projected along
three dimensions: institutional setting, professional
assignment and ROD function."

After reviewing alternatives for making projections, the present
writer remains impressed with the approach taken by Clark and Hopkins;
and, as the reader will later see, has built into the recommended survey
design the potential for obtaining a more accurate and comprehensive base
of information about critical ROME subpopulations. Such information can
be used to make projections based on financial data, using fundamentally
the same procedures employed by Clark and Hopkins. Consequently, it is
recommended that the survey contractor examine the details of the Clark
and Hopkins report.

It will be seen in Appendix C that the Far West Laboratory (Hood,
et al, 1970) concluded that Clark and Hopkins were both more "optimistic"
and more "narrow" than seemed warranted, based on 1970 information.
Comparison to data supplied by Gideonse (1969) and 1970 funding information
suggested that the Least Optimistic estimate of a threefold increase 1964-
1974 was more likely than their Most Likely estimate of a five fold increase.
We also argued that surveys to date have failed to take account of the
total national demand for educational, training_ and social systems ROME
personnel and that there has been an almost complete failure to take into
account the potential role of the trained paraprofessional. Our survey
of the Bay Area indicated that if industrial and business training, and
other social science ROHE employment, are considered, there is a sub-
stantially larger labor market which provides on-the-job training
experience and competes for the same kinds of trained talent.

Hopkins's 1971 Updating_

John Hopkins (1971) updated the 1969 Clark and Hopkins study.
Hopkins notes that since publication of the first study, economic and
political shifts have occurred which make the original projections overly
optimistic. Since, as Hopkins notes, the earlier study was the most
comprehensive--indeed the only--financially based projection of demand
for trained personnel in education, the update was based on actual fund-
ing through 1971 and on current administrative conception of the future
of ROME activity through 1974.

Hopkins's summary of the method employed in the original study has
been quoted previously. It may be useful to note his remarks regarding
the limitations of the 1969 Clark-Hopkins report:

"1. When the original data were gathered, evaluation
personnel were not identified as a separate group as were
research, development and diffusion personnel. There is no
projection, therefore, of the demand for or influence of this
visible and important group.

"2. The heady atmosphere which prevailed after the
passage of the Elementary and Secondary Education Act (ESEA)
in 1965 resulted in some of the original projections being so
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optimistic that they bear little relationship to the current
situation.

"3. The projections were based on the number and types
of positions listed in the budgets of funded proposals, on the
assumption the project directors would actually employ the
number and type of personnel cited in their budgets. No follow-

up was made, however, to determine what personnel were actually
employed to carry out the projects and thus to determine the
validity of the assumption,

"4. The possibility of retraining professionals from
fields other than education to meet the supply deficit in

education was not fully examined." (Hopkins, 1971, p.3)

Unfortunately, the updating was not able to include educational

evaluation and indeed provides no discrimination among research,
development and dissemination. The two very specific objectives were:
(a) to update (not replicate) the projections of demand made in the
original study, and (b) to test the validity of the assumption that the

number and types of positions listed in budgets of approved proposals
would correspond to the numbers and types of personnel actually employed.

The report is meticulous in detailing its limitations and method-

ology. Passing on to results, Hopkins emphasizes the point that the reader,

in interpreting the results of the original report on the update, should

focus chiefly on the magnitude of the differences in positions over time,

rather than upon the specific number of positions or precise differences.

"The projected numbers are imaginary. They are used only to indicate to

program planners, administrators and direc'ors the direction and scope

for which they should develop contingency plans" (Hopkins, 1971, p. 12).

Hopkins's updated projections are summarized in Table 1.

Hopkins observes that the original study identified 4,125 persons in
1964, and suggests that most of the 8,669 positions projected to be needed
by 1974 are already filled. The reasons given for his assumption are that
(a) the economic indicators suggest that since 1966 there has been little
expansion in the number of positions available, and (b) funding program
administrators do not see any marked increases in funding for support of
new positions in the near future.

These results suggest that the approximate number of professional
RDD&E positions may be at least 8,000 in 1972. It should be recalled that
both the Clark and Hopkins (1969) and the Hopkins (1971) reports provide
estimates on numbers of professionals. Reliable information on 214raL:
professionals is hard to locate. Appendix C of this report and NSF data
cited later provide some information. Another possibly useful, if limited
source of information on staffing patterns is found in the Case Profiles
of the Oregon Studies (Teaching Research Division, 1971-72), also discussed
later.
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Table 1

Projected 1974 Positionsiih Educatinnal R,DAD

Sub-Units
(Federally Supported)

Projected
Position Other Settings

Projected
Positions

Regular Projects 991 Schools and colleges
of education

1,244

Laboratories 564
Other behavioral and 527

Title III Centers 6% 469 social science departments

State Educational 361 Schools and departments of 500
Agency Res. Units Psychology

Small Projects 354 Other discipline and
academic departments

491

R and 0 Centers 307
State Departments 457

NSF Course Content 216 of Education
Project

Business and industrial 300
Handicapped Materials 193 organizations
Centers

Private research institutes 300
Clearinghouse 180 and agencies

Vocational Education 177 Schools and school systems 270
Research Coordinating Units

College and unicersity 205
Handicapped R&D Centers 127 administrative units

Vocational Education 88 U.S. Office of Education 156
R&D Centers

Professional associations 90
Early Childhood Centers 39

Inter-agency Associations 50
Policy Study Centers 13

Total positions
Federally Susgorted

4,079 Total Positions Supported
rom other Sources

4,590

Final Projection of Positions 8,669
Estimated Research Positions a2,861

a
Estimated Development Positions 4,334
Estimated Diffusion Positions a1,474

aFigures based on proportions projected in the original Clark and
Hopkins study (1969, p. 288) of: research, 33%; development, 50%; and
diffusion, 17%.
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The second aspect of the Hopkins update study is of special technical
interest with respect to projections from proposal and funding information.
Hopkins found in a follow-up survey of grant and contract performers that
there were relatively few significant changes between staffing descriptions
contained in proposals and the actual staffing patterns. His stydy was
based on a sampling of 46 projects with 37 (80%) usable returns.4

AERA Studies

There are several studies recently published or soon due to be
published which deserve attention. The USOE-sponsored AERA Task Force on
Training Research and Research-related Personnel, sponsored by the Research
Training Branch, USOE, has produced a large series of papers (1970-71).
The update by Hopkins (1971) cited earlier is Technical Paper No. 25 in this
series.

Brzezinski and Smith (1971) are authors of Paper No. 26: A Review and
S nthesis of Studies on Manpower Supply and Demand in Educational Researcn
Development, Diffusion and Evaluation. This report stands along with
Gideonse (1969) and Clarkaa Hopkins (1969) as a highly recommended "start-
ing point" for an overview of the problem. The report contains a brief
description of twelve selected studies and then a synthesis of findings
regarding: (a) personnel presently in educational RDD&E, (b) manpower pools
available for recruitment into educational RDD&E, (c) present trainees in
educational RDD&E, and (d) future RDD&E personnel needs.

Regarding future needs, Brzezinski and Smith observe:

"The one central thread which runs through the results of
all these studies is the equivocal nature of the data reported.
Collectively, these data do not provide much guidance for the
trainer of RDDE personnel." (p. 47.)

"One thing which might be said with some degree of certainty
. . is that future manpower needs will be tied much more directly
to funding levels for educational RDDE than to educationists'
perceptions of how many RDDE personnel are needed." (p. 48.)

"In summary, the current data base on future supply and
demand of educational RODE personnel is simply much too shaky

to support any firm projections; indeed they defy any meaningful

analysis. Carefully controlled studies of educational RDD&E
manpower needs and supply are necessary before anv real direction
can be provided to trainers of RODE personnel. In the absence
of such studies, trainers of necessity will have to combine their
best interpretations of data such as those discussed in this
section with judicious use of the crystal ball to determine

4In Chapter of this report is a recommendation that lists of project

employees derived from budgets of funded proposals be submitted to employers

for updating in order to create employee sampling frames. If this recom-

mendation be followed, a special study of a sample of the updated changes

could be undertaken to confirm Hopkins's findings.
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how many and what type of personnel should be trained in
educational RDDE." (p. 49.)

Smith (1971) is the author of Paper No. 27: A Review and Critique of
Studies of Educational RDDE Training__ This is a 290-page compendium of
39 studies which have been meticulously selected, described and critiqued.
Smith, Anderson and Gephart (1971) are authors of the companion Paper
No. 28: A Synthesis of the Results of Research on the Training of Research
and Research-Related Personnel in Education. Although the scope of these
two papers extends well beyond the immediate concerns of survey design,
they do contain relevant information regarding professional work of
researchers, functions and competencies considered important by RDD&E
supervisors, and substantive content of training programs. Taken together
they undoubtedly qualify as the most convenient, up-to-date, rigorously
selected and comprehensive source of such information now available. The
content and import of the synthesis document by Smith, Anderson and Gephart
is best stated in their own summary:

"This review of information on the training of educa-
tional researchers js limited to the results of research
which have passed tests of methodological adequacy. Included
are studies on the characteristics of educational researchers
and their professional work and studies involving training
variables, such as the selection of trainees and trainee
characteristics, the goals and nature of training programs,
and the institutional setting for the training of researchers.
It is clear from the studies identified that there is an
abundance of information on some of the topics listed above
and a major deficit in others. Information is available on
which to base descriptions of the individuals who are educa-
tional researchers. Information is also available to describe
the institutional settings in which the majority of the train-
ing effort is concentrated. Finally, information is available
with which to describe the general nature of the research
process. Ma'or deficits exist in the are_l_clf_maripower needs,
the s ecific nature of traininand the nature of training
needs in the research-related roles of develo ent, diffusion
and evaluation. Emp asis a

"Studies are needed which answer the following questions
before long-range planning can be effected for a system for
educating the research and research-related personnel needed
in education.

1. What are the continuing manpower needs in the follow-
ing roles in education:

a. Production of broadly generalizeable knowledge
about the process of education;

b. The creation of the products and procedures needed
for the conduct of education;

c. The distribution of information among the various
specialties in the education system; and,
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d. the generation of evaluative information about
educational products, programs, and processes.

What are the specific concepts and skills that are
needed to perform in each of these roles? (The answer
to this question must go beyond the boundaries of
empirical technique; the method of research encompasses
more than sampling, measuring, and analyzing data. The
same is true for the other three roles.)

3. What procldures are effective in assisting students to
the mastery of the concepts and skills referred to in
question two?

"The answers to these questions should not be considered as
static items, once determined, to be true for all time. A
vehicle is needed to obtain the information initially and to
continually update and refine that store of information. With-
out a continuing vehicle, the effort to answer the questions
suffers from a time ,constraint which will make the information
produced of questionable value within a decade.

"The process of preparing educational research and research-
related personnel is a complex effort which defies summary in a
short summary section. To attempt to do so would do injustice
to the topic. What is known with some degree of surety is
presented in the preceding pages. What is not known is suggested
in the questions above." (Smith, Anderson and Gephart, 1971.)

Trainin Pro rams and Trainees. Technical Report No. 13: An Analysis
of Characteristics of 1969-1970 Trainees in Title IV Graduate Research Train-

ams and a Com arison with Sieber s Stud of 1966-67 Trainees, by
Hopkins, Wort en and Soptick 1970 found that the 966- 7 an 1969- 0 trainees
were very much alike, the most notable differences being that the 1969-70 group
was (a) younger, (b) more frequently recruited directly from previous degree
programs, (c) from a much broader disciplinary base, (d) more frequently
recruited from positions which involved some research activity, (e) more likely
to seek the Ph.D. rather than Ed.D. degree. The report indicates that approxi-
mately two-thirds of the doctoral programs were at institutions cited for the
quality of their research and that the 1969-70 trainees, as a group, showed
"GRE and MAT scores on a par or higher than the scores received by a majority
of students in virtually every professional and substantive field referenced."

The Hopkins, Worthen, and Soptick report basically is limited to the
data reported on OE Form 6003 (8-69) and a supplemental program director form.
Unfortunately these forms fail to elicit any direct information on the content
or extent of training (e.g., how many of the 797 trainees identified in this
study have acquired competences useful in educational evaluation beyond re-
search design, tests and measurement, or statistics). This deficit is met by
the Byers report which is discussed next.

While the technical Report No. 13 focused on trainee characteristics,
Technical Report No. 24: A Survey o_f_EAltirli Trainin 0 ortunities In
Educational Research and research-Related Areas by Byers 19 focused in
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program content and degree production figures based on information gathered
from 83 degree granting institutions ((Alt of 405 responding to the query)
and 55 other organizations and agencies regarding educational research
and research-related training opportunities.

Information reported by the degree granting institutions shows that
at the end of the 1970-71 academic year there were 707 sub-doctoral (48%
full-time), and 1,053 doctoral students (62% full-time) enrolled in
educational RODE programs. Employing Clark and Hopkins's (1969, p. 305)
assumption that one half of the full-time subdoctoral students and one-third
of the full-time doctoral students receive their degrees each year, Byers
suggests that the existing educational research programs are producing
between 350 and 400 graduates (approximately 170 subdoctoral and 219
doctoral) each year from their full-time students alone. [An additional 100
to 150 may be graduated annually from the approximately 750 non-full-time
students--which suggests a total approaching 500 annually, probably divided
nearly evenly between subdoctoral and doctoral graduates.]

Regarding content Byers concludes:

"In terms of areas of emphasis, the graduate programs
in this study focus overwhelmingly on research methodology,
measurement and evaluation. Only ehandful_of_programs
place major emphasis on educational development or
dissemination and diffusion.

"The same is true, to a very large degree,
of the 55 non-degree granting organizations which
regularly offer research-related training. Evaluation
is by far the area of greatest interest, as indicated
in the workshop, seminar, institute and conference topics
listed by the respondents. This i5 true not only in
state education departments, where ESEA Title I and Title III
evaluation requirements must be met, but also in R&D centers
and laboratories and in the regional education councils.
The areas of management, development and dissemination fall
well behind in the topics listed.

"Somewhat more than half of the non-degree granting
organizations consider the major focus of their training
program to be the updating of earlier training rather than
in-depth instruction in areas new to the participants. The
lack of emphasis on in-depth training is probably also re-
flected in the fact that only eight of the fifty-five res-
ponding organizations have regular training activities of
more than five days duration. It is also true that over
half of the organizations, through internship arrangements
with colleges and universities, provide opportunities for

5The non-degree agencies and organizations included 19 SEAPs, 9 R&D
Centers, 19 Laboratories, 7 private R&D organizations and one USOE Bureau.
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practical experience in educational research and research-
related areas. This underscores the apparent role of the non-
degree granting organizations as facilitators--rather than
major instigators--of research-related training.

"Since the major purpose of the effort reported in this
paper was to gather information for the directory of training
opportunities, it was not anticipated that the data which have
been described would yield any major conclusions. Nevertheless,
three very general comments seem appropriate. First, the
colleges and universities are preparing a respectable number
of students in research methods and design, measurement and
evaluation. Second, other organizations conduct training
activities in response to the felt need of their staff and
clients; at present, the major need for such training seems
to be in the area of educational evaluation. It may be that
universities and colleges need still more emphasis on train-
ing in this area. Last, among the groups surveyed there
appears to be no major effort underway for the training of
educational developers and disseminators." (Byers, 1971, pp. 34-35)

The findings with regard to training program content are generally
consistent with previous studies (e.g., Buswell, et al, 1966; Millikan,
et al, 1966; Millikan, 1967; Sieber and Lazarsfeld, 1966; York, 1968;
Fleury, Cappelluzzo and Wolf 1970), with the possible exception that
the AERA survey suggests a marked increase in interest in evaluation.

-The-Byer_sr_eport is of more than passing technical interest for the
proposed survey dtgn-,--sAnce it provides an obvious and commendable
point of departure for any filet-her-survey of educational ROUE training,
both in terms of sampling frames and questtonnaire_development.

The last two AERA reports suggest that there may be some noticeable
improvement in educational research and evaluation (R&E) training both
in quality of programs and quality of students. Assuming a yearly pro-
duction approaching 500 graduates nearly equally divided between
doctoral and subdoctoral, in 83 programs, we may assume an adequate de-
gree-production base for educational research. This is less evident for
educational evaluation since we lack specific information on the number
receiving "adequate" evaluation training. An adequate degree product:on
base for educational development and dissemination does not yet exist.

6The Byers (1971) study shows, out of 259 areas of emphasis in 83
programs, only 10 programs offered "educational product or program
development" and 4 programs offered "dissemination and diffusion" as
areas of emphasis. The earlier study by Fleury, Cappelluzzo and Wolf
(1970) which was confined to a survey of the 85 educational research
training programs then supported by USOE, found 80 with research
emphasis, 20 with development emphasis and 5 with diffusion emphasis.

0
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Tasks and Competencies. Because one area of concern expressed by
the staff to the Research Training Branch was that the proposed survey
deal with the cluster of competencies required by RIME personnel in
different functional areas, the AERA Task Force Technical Paper No. 23:
An Analy_sis and Inter retation of Tasks and Com etencies Re uired of
Personnel Conducting Exem lar Research and Research-Related Activities
in E ucation by Anderson, Soptic , Rogers an ort en Cl9771s worzTETElf
notation. The study is based on 116 interviews (103 personal contact
and 13 by telephone) with persons identified as being engaged in exemplary
R,D,D or E activities. The persons were selected within organizations
that have a broad scope and focus on more than one of the four functional
areas (RDD&E). Personnel at several levels were interviewed to obtain
data about actual tasks performed and competencies required in the inter-
viewee's day-to-day job performance. Interview data was coded into a
set of 69 logically formulated task categories (specific activities) and
226 competency categories (specific knowledge and skills used to engage
successfully in a task). Following check of inter-coder reliability, a
factor analysis was used to isolate 12 task factors or "functions".
Factor analysis and additional empirical-logical procedures were used to
identify seven competency factors. Relationships among competency factors,
task factors, and the commonly used categories are discussed and the results
of the statistical analysis are presented.

The results indicate a set of relationships arnOng competencies, tasks
and conventional functional categories which appear reasonable, but are
markedly more complex than suggested by the descriptive literature.

The results of this factor analysis and a "complementary" one
performed as part of the Oregon Studies (Teaching Research, in press
which used an inverse factor analysis to establish person factoetypes"
based on between-person similarities in ratings of extent of involvement
in ROME activities, may provide an adequate lqeginning of an empirical
base for the question of competency clusters.'

7Initially, we were unaware of the AERA factor analysis study, and
had designed and begun field testing of four alternate employee
questionnaires totaling 94 task items. Reactions by field test respondents
were unfavorable and the effort was abandoned in favor of a shorter 25-

"function" RDD&E profile. Factor analysis of this profile data along
with other questionnaire items is a possibility. The results would be
at an admittedly much grosser level than the 69 tasks or 226 competencies
employed in the AERA study, but the linkage with other questionnaire data
could place the 25 functions in the context of other possibly relevant
information regarding the project and the person. The terms and concepts
employed in the 25 function RDD&E profile can be easily related to the
AERA data.

31,
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The Ore on RDD&E Studies

An unusually rich source of in-depth information will be found in the
Case Profiles of the Oregon studies (Teaching Research Division 1971-1972).
These studies, also sponsored by the Research Training Branch, USOE, in-
clude: (a) a set of four commissioned position papers and a number of
related critiques regarding current conceptions of educational research,
development, dissemination and evaluation and their relation to each other;
(b) a sizable compendium of articles and papers which have been selected
to represent current thought on theoretical and practical aspects of educa-
tional RDD&E, as well as nearly every permutation of these four areas of
activity; (c) a set of 20 case profiles of selected educational RDD&E pro-
jects; and (d) a summary report.

In terms of information about content, organization, staffing, per-
sonnel activities and requirements, tasks and subtasks, product and by-
product, as well as perceived requirements for knowledges, skills, and
sensitivities, the data base is voluminous. Most of the case profiles
are flawed in their analysis, with too much uninspirea reporting of
meticulously collected detail and too little effort at "clinical inte-
gration of the detail or'interpretation of what it means. But the Oregon
case profiles provide a much needed base for understanding the possible
contents for educational research, development, dissemination, and
evaluation. The summary report should be read and the case profiles at
least sampled.

The Minnesota RCU Survey

Paul Schroeder, at the University of Minnesota Research Coordinating
Unit for Vocational Education is now conducting a mail survey employing
an extensive questionnaire on RIME activWes which is apparently based
on both AERA and Oregon instruments and findings. The Schroeder study,
like nearly all others, is flawed in its dependence upon voluntary infor-
mation submitted by personnel who have been contacted in such a variety
of ways that it seems almost impossible to make any kind of satisfactory
population estimate for other than the sample itself.

The I E.D. Stud of State De artments of Education

Undoubtedly one of the most useful and complete recent surveys is
the survey of RDDDE in state educational agencies (SEA's) conducted by
the Institute for Ednational Development (IED) under the supervision of
Henry Brickell (1970)46. The Brickell study promises to be unusually
useful and complete. It is based on visits to 12 geographically repre-
sentative states known to be active in R&D (California, COlotado, Georgia,
Maryland, Massachusetts, New Jersey, New York, Oregon, Pennsylvania, Texas,
Utah and Wisconsin); mailed questionnaires to all SEA's probing into the

8Brickell (1970) provides a description of the study and a report
of early findings. The complete report may be published early in 1972.
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organization, financing, staffing and content of state activities not
only in research units but throughout the agency; and meetings at the
nine regional USOE offices in which research personnel from 31 states
participated to discuss the situation in their own departments.

Based on a December 1971 telephone conversation with Henry Brickell,
approximately 40 of the 50 states had responded and about 30 provided
nearly complete information. Most notably, the study includes question-
nare returns from approximately 400 persons engaged in RDDDE in SEA's.

The preliminary report (Brickell 1970) indicates that about 50
percent of SEA RDDDE personnel are supported by federal funds, about 70
percent are under 40 years of age, and at least 80 percent have held
their present positions for two years or less. Most departments have
difficulty in finding and adding skilled RDDDE staff members. About
one third of the staff vi.re recruited from school districts, one third
from other positions in the RDDD&E unit itself or elsewhere in the de_
partment, one sixth from universities and one sixth from other sources
New staff members brought in from school districts are seldom "retoolea"
for RDDDE tasks. Most recruiting is through friends and acquaintances
of the existing staff. Those who stay are not as well educated as those
who leave (80 percent of those leaving had graduate degrees compared to
60 percent of those staying; 40 percent of those who left held doctorates
as compared to 20 percent of those who stayed). Seventy-five percent of thosi
leaving gave career advancement or higher salaries as the reason. About
one third of the states report providing some kind of training, usually
for department personnel, but in some cases for others.

This personnel and training picture in the SEA's is laid against
an overall organizational, financing, and staffing picture which
Brickell describes thus:

"State education departments have come out of the
1960's somewhat improved but not remade. Their ability to
perform or to stimulate and support research and development
and related functions has been strengthended somewhat, largely
at federal initiative and with federal funding. Yet no
state education department enters the 1970's with satisfactory
organization for RDDDE, with sufficient staffing, or with
adequate funding either fran state or federal sources."

(Brickell 1970, p. 133.)
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No survey of RDD&E personnel and training requirements in SEA's
should be undertaken until this forthcoming report is examined in detail.
Probably the only major type of information which is missing from this
very comprehensive study is highly specific information about needed or
desired training content, although much of this may be inferrable from
other data.9

Anyone who would attempt to interpret educational RDD&E survey data
would do well to read the Oregon Studies and the AERA series as well as
the forthcoming Brickell report.

Existing Sources of Information on Scientific R&D Personnel

Surveys by Other Federal Agencies

National scientific-personnel information, until 1970, was derived
from three primary sources: the Bureau of the Census, the Bureau of
Labor Statistics, and Surveys of the National Science Foundation, including
the National Register of Scientific and Technical Personnel and surveys
of R&D institutions. Each of these sources yields different information
because of differences in methodology, definitions, and time references.
The 1970 Census of Population should provide a current estimate of
scientific and technical population classified according to the Census
occupational classification. This classification system, although quite
comprehensive, is not sufficiently detailed to identify educational RDD&E
personnel. The Current Population Survey of a sample of households, which
is conducted monthly, provides insufficient occupational detail. The
Office of Education could arrange to have one or two questions inserted
but the sample is too small to provide useful estimates of such a very
small part of the work force as educational RDD&E.

9The Individual Questionnaire: Personnel and Professional Background
includes complete identification by name, title, administrative unit,
address and telephone, sex and age. The content questions are percent
time involved in each R,D,D,D, or E; educational level, nature of present
position, time in present position, source of funds for present position,
type of previous position (e.g., another state department, a college or
university); "how you first heard of first position in the department,"
"who strongly influenced your decision to join the department," "was he
a friend?" total work experience in each (R,D,D,D, and E); and activities
during past five years.

The Administrators', Budget, and Project or Activity Questionnaires
contain additional pertinent information. Items of specific training
relevance are II. D.4 (Is technical assistance available upon request for
training of staff in each of R,D,D,D, or E?) and VI Training ("Please
describe any especially interesting or effective training of specialists
in research, development, demonstration, dissemination, or evaluation
sponsored or carried on by this administrative unit."
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The Bureau of Labor Statistics prepares annual estimates of the gross

number of natural scientists employed, by broad occupational groups based

on surveys of employing establishments. The BLS occupational definitions

are again too broad to pinpoint educational RDD&E, lack detail on employee

characteristics, and the survey probably misses many establishments, such

as local educational agencies, where educational RDD&E personnel may be

employed.

The National Register

The National Register (NSF) was, until its demise in 1970, the most

useful of the three sources because it provided much greater detail on the

field of science and sub-specialities, educational level, current employ-

ment and work activity, salary and income and other information. The

register is unique in that it contains a quarter of a million records which

have been matched for at least two points in time for 1954, 1956-58, 1960,

1962, and 1964. If resources permit, this matching effort can be extended

to 1966, 1968 and 1970. The major weakness of the National Register is its

incomplete coverage. Only that portion of the scientific community is

reached which is identified by mailing lists of the cooperating professional

association. In 1968, 66 percent replied and 16 percent of the questionnaires

which were processed were either incomplete or failed to meet the criteria

for full professional qualifications set by the professional associations.

Hence the National Register data, although the richest single data source

available, is flawed by its incomplete coverage, and for the purposes of

a survey of educational RDD&E by the fact that education Ref se is not con-

sidered a scientific or technical field and appears only as a federally

funded program area.

Many personnel holding doctorates in education probably would not be

in the register. Although the National Register does not provide direct

information on educational RDD&E personnel and, in fact, does not survey

the field of education (except as a federal funding source) at all, it

does provide a wealth of "context" information regarding related scientific

disciplines.

Federal su ort. For instance, respondents to the 1968 Register were

asked, "Is ANY of your work being supported or sponsored by US Government

Funds?" and to indicate whether their work was related to agriculture,

atomic energy, defense, education, health, housiiTnternational, natural

resources, public works, rural development, space, transportation, or urban

development programs. There were 127,415 individuals who reported receiv-

ing support, with 37,036 reporting support for more than one program area.

For the educational program area, there were 18,817 respondents and of these

4,607 reported that their primary work activity was in research and development

or design but not management or administration of R&D). An additional 2,418

indicated their primary work activity was management or administration of R&D.

When we look at the scientific fields of those reporting that their

primary work activity was R&D or management/administration of R&D, and that

any of their activity was funded by governmental programs related to edu-

cation we find the distributions in Table 2,

The table shows that slightly more than a third of the respondents report

their primary work activity as management or administration of R&D (2,418) and

the remainder as basic research, applied research or development (4,607). This

proportion of managers and administrators is somewhat higher than for all fields

(disregarding whether education-related or federally funded).
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Table

National Register (1968) Personnel Reporting ANY of their Work
Supported by U.S. Government Funds Related to Education, and their

Primary Work Activity as Research and Development.

Scientific Field

Nr.
Primary

R&D

Percent
of

Fields

Nr.
Management or
aibmin. of R&D

Percent
of

Fields
Total
Nr.

1 Psychology 1,380 29.9 654 26.7 2025

2 Chemistry 954 20.7 218 9.0 1172

3 Biological Sciences 678 14.7 438 18.1 1116

4 Physics 537 11.7 260 10.7 797

5 Mathmatics 216 4.7 222 9.2 438

6 Sociology 246 5.3 129 5.3 375

7 Economics 109 2.4 126 5.2 235

8 Earth and Marine Sciences 142 3.1 84 3.5 226

9 Computer Sciences 92 2.0 61 2,5 153

10 Linguistics 55 1.2 18 0.7 77

11 Political Sciences 49 1.1 64 2.7 113

12 Agricultural Sciences 46 1.0 64 2.7 110

13 Atmospheric and Space Sciences 40 0.9 47 1.9 87

14 Statistics 35 0.7 28 1.2 63

15 Anthropology 28 0.6 14 0.6 42

Total 4,607 100.0 2,418 100.0 7,025

Note.--Extracted from NSF-69-38, Table A-40 (pp. 182-189).
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The record for all fields shows 23 percent (28,564 persons) as managers or
administrators versus (77 percent 96,036) R&D scientists other than manage-
ment. The higher proportion of managers and administrators receiving education-
related federal funds irj_lt reflect the smaller scale of educational R&D prcjects,
which results in proportionately more principal investigators than in other
fields.

Probably the most remarkable thing about the table is the great
variety of scientific and professional disciplines represented.

Since psychologists are the largest group represented it may be
instructive to illustrate some of the additional.information we can find
in the National Register regarding this subfield. In 1968, a total of
23,077 psychologists registered. Of these 5,975 were in research and
development as their primary work activity, and 1,380 of these indicated
their work received federal support related to education, so approximately
one fourth (23%) of the registered psychologists who were primarily engaged
in R&D received some support from federal programs related to education.
Tables for discipline by degree by primary work by federal funding programs
are not available, but examining the academic levels of the total 5,979 in
Research and Development we find 34136 (52%) held doctoral degrees, and
2,771 _(46%) held master's degrees.10 Of the 1,380 psychologists with pri-
mary R&D work activity receiving federal education funds, 543 indicated
primary activity as basic research and 1,323 as applied research.11

We may examine the psychologist field in yet another way by noting
that the 1968 Register includes 2,379 educational psychologists, of whom
537 indicate primary work activity in R&D and 258 indicate management of
R&D. There are 2,138 school psychologists, of whom 1,237 indicate primary
work activity in R&D and 40 indicate management of R&D. Less than 3 per-
cent of the educational and school psychologists indicated their primary
work activity was basic research, while 94 percent indicated it was applied
research (including clinical research/investigation, equipment or systems
research, test development and administration, or interpretation of
psychological tests). The residue is in development. We note that the
number of educational and school psychologists in primary R&D activity ex-
ceeds the number of all psychologists in R&D with federal education funds

lOpsychologists with bachelor's degrees totaled 64 three reported
professional medical degrees, and five gave no answer. The number of psy-
chologists with the bachelor's is under-represented because the American
Psychological Association criteria for inclusion in the national register
required completion of two years of graduate work or a master's degree
with one year of professional experience.

"The combined totals for basic research and applied research exceed
the total in research and development. Individuals were asked to mark .

their first and second most important activities.
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(1,774 vs. 1,380) but educational and school psychologists with primary
activity as R&D managers are far fewer than all psychologists who indicate
management of R&D and federal educational funding. Obviously other psy-
chology subdisciplines are involved in education-related federally funded
programs, but this data has not been published.

We can look at subdisciplines in terms of degrees (e.g., of a total
2,379 educational psychologists, 1,510 held doctorates, 859 master's,
9 bachelors, and I did not report degree, Table A-48); type of employing
organization (e.g., 1,895 educational psychologists were employed by
educational institutions, 47 by federal government, 102 by other govern-
ment, 165 by nonprofit organizations, 64 by business and industry , 10 by

military; and 23 were self-employed, 34 were not employed, 26 "other",
and 13 no report (Table A 49A). Other tables give numbers of personnel
separately by science subfield; by doctorate, master's, or bachelor's
degree; by age, years of professional experience, full-or part-time
employment and geographic location. Salary data is presented by similar
categories.

Other disciplines represented in Table 2 can be examined in a similar
fashion to gain some understanding of the current supply of scientists
receiving federal funds related to educational programs. Unfortunately
the most-needed data would be presented in a finer analysis than is
currently published of these approximately 7,000 scientists. Of particular
interest would be the interdependence between the 1970 lists of the
National Register for educational federally-funded personnel and the 1970
membership list of AERA.

NSF Institutional Surveys

The National Science Foundation annually or biennially surveys the
personnel and financial characteristics of Institutions of Higher Education,
Federally Funded Research and Development'Centers-and Medical Schools as
they relate to the sciences and engineering. Each institution is requested
to supply data on the number of scientific and technical personnel engaged
in scientific and engineering activities, the total current expenditures
for separately budgeted (i.e., organized) research and development;
current expenditures for instruction and developmental research in the
sciences and engineering, and relevant capital expenditures. The classi-
ftcation (1971) does not include educational RDD&E personnel per se but
does include life scientists, psychologists (including educational psycho-
logists but not separately identified) and social scientists, including
separately identified economists, sociologists, political scientists,
historians, and "other social scientists" (including but not separately
identified: anthropology, linguistics, socio-economic geography and
research in education). Data is reported separately for full-time and part-
time personnel, and graduate students receiving compensation for services aE
scientistists and engineers. The number of "social science technicians"
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(as opposed to engineering, physical sciences, biological sciences and
medical-and health-related technicians) is also reported.12 Budgetary
information is requested by source of funds, type of R&D activity, and
capital expenditure for major fields of science. The financial data on
current expenditures in instructional and departmental research are in-
tended to be consistent with the USOE report "Financial Statistics of
Institutions of Higher Education."

FFRDC data summarized. The data on the Federally Funded Research
and Development Centers CFFRpc's) are of special interest since they pro-
vide separate uncontaminated summaries for educational laboratories and
educational R&D Centers, as presented in Table 3. Unfortunately, NSF
funding only permits biennal surveys, with Non-profit FFRDC's (laboratories)
and university-administered FFRDC's surveyed in alternate years. The data
in Table 3 is the latest published. While the data in the two NSF reports
on which the Table 3 is based are not completely comparable, the following
observations seem valid. Both the Laboratories and the R&D Centers are
staffed predominantly hy social scientists and psychologists (89 percent
for Laboratories and 97 percent for R&D Centers). The Laboratories tend
to employ proportionately larger numbers of engineers, physical scientists
and mathematicians. A sUbstantial number of the scientists employed by
R&D Centers are employed less than full time. Although graduate students
are not reported for Laboratories, it may be assumed that they constitute
a relatively small part of Laboratory staff; on the other hand, they re-
present approximately one-third of the FTE scientists and technician staff
and nearly 43 percent of the scientific and technical personnel employed
by the R&D Centers. The ratio of technicians to scientists is nearly twice
as high at R&D Centers as at Laboratories. (And in either case, the ratio
is markedly lower than the ratios for other types or FFRDC's.)

Conclusions regarding relationships between numbers of personnel and
costs are markedly more questionable. If total numbers of scientists are
used and dollars are adjusted for inflatiOn there is a remarkable similarity:
both the Labs and Centers show approximately equal figures: $36,000 per
scientist in laboratories and $35,000 per scientist in R&D Centers in terms
of 1969 dollars. However, as noted above there are marked differences

12Technicians include all persons employed in positions which involve
technical work at a level requiring knowledge of engineering or science
(including psychology and social sciences) comparable to that required
through formal post-high school training less than a bachelor's degree;
but craftsmen (electricians, machinists, etc.) are excluded. This item
may be of interest to those attempting to establish a scientist-to-tech-
nician ratio in the social sciences to compare with the ratio in educational
RDD&E.

13FFRDC data are aggregated by major federal agencies. Fortunately
the only FFRDC's sponsored by W are the educational laboratories and
R&D Centers which are separately reported as non-profit and university
adminisf:ired.
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Employment and Financial Characteristics of Educational Laboratories
and R&D Centers.

(Dollars in Thousands)

3.21

Personnel
Laboratories
(January 1970)

R&D Centers
(January 1969)

Scientists and Engineers
Total Number $902 $ 304

Engineers 14 3

Physical Scientists 26 2

Mathematicians 39 6

Life Scientists 23
Psychologists 160 {293 /

Social Scientists 640 I

Full Time Equivalents (FTE) Not Re orted 229

Graduate Students
Total Number n.r. 266
Full Time Equivalents n r 133

Technicians
Total Number 100 52
Ratio to 100 FTE Scientist
and Ensineers 13.0 22.7

Finanacial Data year
: (1969/ 1968

Number of Labs./Centers 17 10

R&D Expenditure
i

Current R&D Total
1

Basic Research
$32,288

-0-
$10,189

5,388
Applied Research I 2,906
Develo m nt l32288J 1 ,B99

Capital Expenditures _$5,061 $ 433

Source: "Scientific Activities of Independent Non-profit Institutions,
1970" (NSF-71-9), 1971, p.44, p.14 for personnal data on laboratories;
"Resources for Scientific Activities at Colleges and Universities,
1969" (NSF-70-16), 1970, pp.128-129 for data on R&D Centers; "Federal
Support to Universities and Colleges." (NSF-70-27), p.55 for
Laboratory Capital Expenditures.
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between the Laboratories and Centers in two and possibly three areas:
(a) R&D Centers employ proportionately nearly twice as many technicians,I4
(b) R&D Centers probably employ proportionately many more graduate
students14 (apparently at approximately half time), and (c) R&D Centers
employ more part-time scientists. (Unpublished 1971 R&D data show that the
ratio of FTE Scientists to total scientists for R&D Centers shifted from
.74 in 1969 to .83 in 1971, which is a marked shift to more full-time
scientists. FTE data are not available for laboratories, but the assump-
tion that laboratories employ more full-time professionals than R&D Centers
seems tenable.)

More detailed information will be required before valid personnel
to dollar comparisons are possible. The major value of the above dollar
figure lies in its use in estimating numbers of professionals in relation
to program budgets. Allowing for inflation at approximately six percent
between 1969 and 1972 and allowing for the increasing number of full-time
professionals, suggests that a figure between $40,000 and $42,000 may be
useful in estimating the total number of professionals in educational
laboratories and R&D Centers in relation to FY 1-97Z-73 funding. Estimation
of paraprofessionals is more difficult. Noting there were 133 FTE graduate
students, which might be-equated to "paraprofessionals," vs. 229 FTE
scientists in R&D Centers, suggests a ratio of at least 58 paraprofessionals
to 100 professionals.

Summar of Other Federal a enc Information.

Several conclusions emerged from our examination of data and interviews
with federal agency personnel.

First, it became clear that educational RDD&E was not a field that had
been adequately covered in any U.S. Census, Department of Labor, scientific
manpower, or similar government survey and that it was unlikely to be sur-
veyed in the near future. U.S. Census and Department of labor surveys use
categories that are too broad to pinpoint this relatively small and spec-
ialized vocational area.

Possibly the most promising source of information about reasonably
current manpower is the national Register of Scientific and Technical
Personnel. Regarding it there are several pertinent comments. (a) It was
not funded in 1971 and is now defunct; the latest information is for 1970.
(b) It does not identify educational R,D,D or E as scientific and technical
fields; however, there are many specialty codes, particularly in psychology,
which may be relevant. Education is specifically identified as a specialty
or area of application for Anthropology, Chemistry,

14Note that graduate students and technicians are reported separately
from scientists.

41



3.23

Computer Science, Economics, Linguistics, Mathematics, Sociology and
Statistics.15 (c) The National register was just that, a voluntary
register of scientific and technical personnel. Mailings were accom-
plished through cooperating professional associations (e.g., American
Institute of Physics, American Psychological Association). Response rates
were often in the 60 percent bracket.

The 1970 data could be used by the Office of Education either for
analysis or as a basis for building sampling frames, but a formal request
from USOE to NSF would be required, including full statements of intended
use and justification. For mailing lists, the professional associations
might be a better source since they would be more up-to-date.

The published reports of annual surveys of federal support to uni-
versities, colleges and selected nonprofit institutions can be used to
locate specific institutional recipients and dollar amounts of HEW funds,
but only in case of laboratories and R&D Centers, which are treated
separately as FFRDC's, can we easily locate data on financial and personnel
characteristics of USOE R&D funded activity.

Our study of U.S. Census, Department of Labor and National Register
information leads to the conclusion that each can be useful in providing
a background regarding R&D manpower in general, especially regarding gross
numbers employed, geographical location, salaries, academic preparation,
professional identification and employment, salaries and the like. But
this data with the exception of FFRDC's is patently inadequate for pin-
pointing information about educational R,D,D or E per se.

Related Professional Association Surve s and Files

Because AERA is the major professional association for many educa-
tional RDD&E personnel, we checked with its headquarters personnel to
determine whether they were conducting or planning to conduct any survey
of its membership other than those under the auspices of the Task Force
for Training. The answer was no, but they were as much interested in the
proposed USOE survey as the Research Training Branch.

The Specialties List (1970 National Register) shows the following
specialty areas and codes which seem particularly relevant: Educational
Psychology, 6671--Curriculum development, 6672--Educational measurement,
6673--Educational technology, 6674--School adjustment, 6675--School learn-
ing, 6676--Special education, 6677--Student personnel, 6678--Teacher
personnel, and 6679--Other (specify); Chemistry (Other Specialties),
5755 Education; Anthropology(Cultural/Social Anthropology, Ethnology,
6853Education; Economics (Other Specialties), 7051Education; Linguistics
(Other Specialtie), 7161Education; and Sociology (Social Organization,
Structure, and Institutions), 7322EducationaT; Area of Application for
Fields of Mathematics, Computer Science and Statistics, 18--Educational
research.
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Our next question was, had they anything similar to the National
Register, or a listing of professional association members which would
help to define the current RDD&E population. A new (1971) AERA directory
is available. It is alphabetical, and contains name, title, address, job
title, organizational affiliation, and divisional affiliations. AERA also
has a mailing list, which can be broken down by divisions, and Zip codes.
Each special interest group also has its own mailing list. These might be
useful for pi-npointing subgroups such as the Special Interest Group on
Research Utilization. USOE would need, and could easily obtain, AERA
Council permission to use the AERA mailing lists. As of January 1971 the
AERA membership listed approximately 10,500 members and 6,000 subscribers.1 6

At the American P -chological Association (APA) we discovered
that there were p ans to aunch APA s own survey similar to the National
Register in 1972. A questionnaire was being pretested and a detailed plan
had been drafted, but funding was uncertain. APA had mailed out to approxi-
mately 35,000 psychologists in the 1970 National Register, and received
27,000 responses, approximately 26,000 of which met APA criteria. APA hopes
to build its list up to 54,000 by 1972. This list includes members, non-
member subscribers to APA journals, and names acquired from state psychology
associations, state liscensure and certification, regional psychological
associations, and other psychology associations not in APA. If the APA
survey materializes, it could be a valuable, up-to-date source for names of
psychologists who identify themselves as (a) having a specialty in
eaucational psycOglogy, or (b) employed in federal-or state-funded educa-
tional programs."

Other social science professional associations (e.g. American Socio-
logical Association and American Political Science Association), accord-
ing to APA staff, have also entertained efforts similar to APA's but there
is no indication that there will be any significant activity in 1972.

16AERA reserves the right to review all information to be mailed to
a member or subscriber. Non-commercial organizations are charged $22.00
per thousand for 4 up Cheshire labels and $40.00 per thousand for pressure
sensitive labels. Special selection requests, e.g., systematic sampling
of specific divisions, could be done at extra charge. Mrs. Mimi Denis at
AERA can supply information.

17A telephone conversation with Dr. Judith Cates, January 4, 1972
indicates that APA plans to go ahead with the data collection beginning
in March. Their mailing list is approaching 60,000. They anticipate
40-to 50-thousand replies since the reply will be the only way to get in
their directory this year. Data collection should be completed by mid-
summer, but analysis is contingent on outside funding. A proposal is
being submitted to NIMH.
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The Nati nal Education Association (NEA) now runs a biennial
survey of salaries in local public school systems. The survey contains in-
formation on "administrative research positions" in school systems enroll-
ing more than 12,000 pupils. Of the nearly 400 school districts respond-
ing to the 1968-1969 survey (out of an estimated total of 532 districts),
57 percent reported no research administration position, .30 percent re-
ported one position and the remaining 13 percent reported more than one
position. This report is especially useful since it lists the districts
reporting research administrators. The 1970-71 survey was currently under-
way and now available.18 This latest report and the data behind it may be
a prime source of information regarding school districts which have actually
reported RDD&E positions.

NEA has also published reports of state department of education staff
salaries. The 1969-1970 report identifies 157 planning and evaluation
positions, 217 in research and statistics, and 58 information programs.
Listings of research positions for each state are included, but are not
very helpful due to the great variety of job titles.

The Institute for Educational Development provides a far more useful
source of information regarding RDD&E in the state educational agency
(SEA). This study is described in detail in the section on the IED study.19

Projected Supply and Demand

Interdisciplinary Participation

The problem of estimating future supply is complicated by the fact
that an appreciable but currently indeterminate number of educational
RDD&E personnel are recruited from a number of disciplines. While Byers
(1971) queried 405 degree-granting institutions her query focused on the
field of education. National Register data (NSF, 1969) show that in 1968
there were eleven scientific disciplines represented by more than 100
scientists each, whose primary work activity was in R&D or in management or
administration of R&D, and who were receiving federal support for activities

18Nationa1 Educational Association, "25th Biennial salary Survey of
Public School Professional Personnel: 1970-1971 Data."

19The final report of the study may be published early in 1972. The
only published reference is a chapter reporting early findings found in
Morphet, E. L. and Jesser, D. L. (Eds.), Emerging State Responsibilities
for Education, Improving State Leadership in Education Project, Denver,
1970.
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related to educational programs:

Field Number of Personnel_

Psychology 2025
Chemistry 1172
Biological Sciences 1116
Physics 797
Mathematics 438
Sociology 375
Economics 235
Earth and Marine Sciences 226
Computer Sciences 153
Political Science 113
Agricultural Sciences 110

Other scientific fields represented by smaller numbers were Atmospheric
and Space Sciences (87), Linguistics (77), Statistics (63), and Anthro-
pology (42). Obviously the social, biological and physical sciences are
all represented and in surprisingly large numbers. Basic research and
science-curriculum-improvement programs are probably major causes for this
amount of interdisciplinary participation.

It must be noted that the above data are (a) probably underestimated
since they are counts of only the scientists in the National Register and
(b) include part time effort since they are counts of scientists reporting
ANY US Government support. However, they do illustrate the dilemma of
estimating future supply. It patently is not sufficient to look at only
educational ROBE training programs as AERA has done, or at the Projections
of Educational Statistics (1970 and earlier years) for onlynOucation and
the social sciences as suggested by Gideonse (1969, p. 121)Eu On the other
hand, in all fairness it must be noted that the National Register is a

Procrustean source which can only accommodate those disciplines which fall
within its science and engineering purview. USOE and NSF funding data (see
Table 31 indicate that psychology and the social scinces are the major FFROC
recipients. Rot only do scientists and scholars from a variety of disci-
plines contribute to educational ROME, they are also "converted" by
switching from their degree specializations to an educational ROD or E
specialization.

Field Switching. Available Office of Scientific Personnel data (1971)
suggslst the obvious conclusion that rate of switching between major fields
is a rather gradual process amounting to possibly only a few percent a year.
Over five years 1961-1966, 7 percent of psychologists had switched, with
3 percent entering mathematics and 1.4 percent other social sciences; In
the other social sciences, 13.2 percent switched over the same five years

20Gideonse (1969, p. 120) reports NSF data in his discussion of estimates
of related ROUE manpower, but confines his discussion to education and the
social sciences (psychology, sociology, etc.) because of his "social science"
definition of educational R&D.
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with 3.5 percent moving into psychology, 2.6 percent into mathematics, and
the remainder scattered at less than 1 percent among various other fields.

The shifting between subfields, e.g., from botany to physiology within
the bioscience field, is much greater, and particularly so with the de-
velopment of new fields and the tendency toward greater specialization
(Office of Scientific Personnel, 1971, p. 95). Accurate information re-
garding the disciplinary backgrounds, amount of field switching, etc is

quite meager for educational RODE personnel. Survey data of educational
RDD&E personnel should include information regarding degree major and past and
current work activity to provide some estimate of at least the current re-
cruitment patterns from various disciplines.

Eventually it may be possible to establish trend data e.g., Hopkins,
Worthen and Soptick, 1970, report recruitment of 1969-1970 trainees for
ESEA Title IV Graduate Research Training Programs from a much broader
disciplinary base than 1966-67 trainees), However, it should be remembered
that program funding levels (e.g., NSF Curriculum Improvement Program) and
policy (e.g., an NIE policy fostering interdisciplinary research in specific
areas) could markedly influence trends in requirements for personnel with
specific disciplinary training or experience. Data on disciplinary back-
ground and previous experience are probably most useful when they are ex-
amined in terms of the profiles of employee activity and competence and in
terms of needed training vis a vis specific project functions and require-
ments. Numbers and rates are not as important as insight regarding recruit-
ment potentials and training needs.

APA roundtable on advanced LIzaref_personnel. The results of our liter-
ature searches and interviews regarding supply and demand found focus in an
APA-sponsored roundtaWe discussion on "Ph.D. Glut? Implications for the
Behavioral Sciences."'

Allan Carter, Chancellor, New York University, indicated that doctoral
training programs have a 7-to 10-year delay, graduate school enrollments had
grown during the early 1960's by 14 percent a year, but the rate is now close
to 4 percent. Since graduate R&D is 60 percent federally funded, we must look
to federal program funding. He would project a modest 3 3/4 percent per year
in the growth of funding over the next 10 years. The late 1970's and early
1980's could be a real problem for campus R&D when quite modest federal increases
are met by a marked decline in the college age group. The pattern of response
among departments to the current situation is different. THe physical sciences
have already felt the tightening job market, but there has been increased under-
graduate enrollment in the social sciences which could lull these faculties into
a false sense of demand.

Robert Cain, head of sponsored surveys at the National Science Founda-
tion, said NSF predictions for 1980 suggested a supply of doctorates in
science and engineering of 350,000 as compared to 158,000 in 1969 (NSF, 196

21American Psychological Association 79th Annual Convention, September
4, 1971, Washington D.C.
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There is the possibility of a 40 percent greater supply than demand in
engineering and 24 percent overage in the social sciences. His key point
Was that the patterns of utilization in 1980 for doctorates would be sub-
stantially different from those now exixting.

Betty Vetter, Director of the Scientific Manpower Commission,agreed
that in the traditional sense there are too many Ph.D.'s. The physicists
have been in trouble for two years. She predicted psychologists would
feel the job pinch by June of 1972. She quickly added few will be unem-

22ployed, but they may not all find the kinds of jobs they were trained for.
The graduate pipelines are full and "bumping" is evident. The AA's and
B.A.'s are most vulnerable, the M.A.'s less so and the Ph.D's least. Her
major suggestions were that we change the type of doctoral training we pro-
vide and work at developing faculty and graduate student attitudes toward
appropriate types of employment.

Thomas Kennedy, Jr., associate director for program planning,
National Institutes of Health,made the point that manpower is a derivative
of program and that how much will be invested in R&D is basically a
political question. There are short-, mid-, and long-term problems in
manpower projections. One can have some reasonable confidence in aggre-
gate projections but it is very difficult to make disaggregate projections.
The non-steady state transients, such as the cold war or our current
concern with ecology and pollution, typically create big program pushes
which typically end up with too many trained people. In the case of birth
rates, they peaked in 1958 but were already in noticeable decline by 1961,
just when the colleges were feeling the beginning of the surge. This kind
of situation, where the error signal is delayed, can lead to typically
severe over-corrections.

Alexander Astin, Director of Research, American Council on Education,
noted that in the 1960's, Ph.D.'s could call their shots. The job market
has changed, but the present isn't as dark as depicted--through there are
clearly differential effects. Linguistics, sociology, computer science,
political science and physics are all in had shape but other fields such
as psychology show a low rate of unemployment. Overall employment of
doctorate holder. in the sciences in Spring 1971 was only 2.6 percent.
Referring to the latest (unpublished) report the employment situatio for
men Ph.D.'s is stable, but the situation for women has deteriorated.

This is the current situation. If we look at the future we must first
look at the over all economy. In Astin's view, most economists are "pas-
sive," focusing on anticipating need, and for them social action is a
problem of adapting supply to demand. The "active" economist would attempt
to adjust both supply and demand. It is Astin's belief, based on the per-
formance of physical scientists in the 50's and biologists in the 60's,
that the Ph.D. can create his own market.

220ur interviews with Judith Cates at APA confirm this last po nt.
APA placement studies show few Psychologist unemployed but many not satis-
fied with the positions they found.

23 The effect of USOE prodding for equal employment opportunities for
women on campus was not evident at that time.
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The ensuing question and answer session revealed that there has been
relatively little coordination in government approaches to manpower. There
is now an interagency committee on scientific personnel and manpower
headquartered in the Department of Labor.

With repect to psychology the point was made (and it is even more true
for educational RDD8t5) that there is hardly a subfield that does not have
competitors. The employer has a choice of several other disciplines from
which he may recruit; hence projection for a particular discipline on the
basis of even good employer-demand projections is hazardous.

Derivation of personnel requirements from program. The literature
on manpower projection is too voluanous to attempt to do it justice in this
report. But Roger E,zdeck (1970) has provided some succint quotations which
summarize the interviews with government agency and professional association
personnel and reinforce the APA roundtable comments about manpower being
derivative of program:

"Industrial and occupational manpower requirements of the
U.S. are in general highly sensitive to even very limited shifts
in redistribution of national expenditures reflecting different
priority commitments. . .

"Accurate and reliable manpower forcasting is currently
impossible" [because of extreme sensitivity to even slight
reallocations.and goals and national priorities can not be
foretold with any degree of certainty]. (Bezdeck, 1970, p. 150

The validity of Bezdek's conclusions for Educational RDBE is
hardly in question when one compares Clark and Hopkins (1969) with Hopkins
(1971). The Hopkins updating (1971. pp. 7-9) is especially worthy of
quotation:

"There are now so many unknowns in the program
administrators' environment that, for the most part, they
were either unable or unwilling to project the course of
their programs even a few years into the future. Their
uncertainties about the effect of a National Institute for
Education (if there is one), the health of the national economy,
national priorities, and similar matters have produced a
situation where only two of the administrators interviewed
would state in specific terms where he was projecting ais
program to be by 1974. All of the others used such non-
specific statements as 'The program probably won't grow very
much.'

"This was a remarkable change from 1966, when many of
the same administrators were willing to project eight years
into the future rather than two or three years. One effect
of the administrator's unwillingness to be specific is that
there is no basis for preparing a multiple set of projections
which encompass the likely range of possibilities. . . ."
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"There is little doubt that the heavy infusiom; of funds
from the ESEA of 1965 produced an enthusiasm which caused the
original projections to be unduly optimistic. However, the
extended financial starvation of the R and D programs since
that time appears to have caused the program planners now to
become unduly pessimistic in their views of the future."

If USOE program administrators exhibit this kind of reluctance, they
are not alone. Preliminary informal contacts with USOE grantees and con-
tractors, even at the relatively well established laboratories and R&D
Centers, suggested that they were sufficiently uncertain about possible
levels of future funding that requests for projections of demand beyond
two years seemed unreasonable.

Some Conclusions R ardin a d Demand

1. Census, Department of Labor, National Science Foundation, National
Academy of Sciences, and other sources provide a rich source of information
about scientific personnel, but fail to pinpoint with the exception of
the FFRDC's the relatively small sector of educational RDD&E.

2. Most previous surveys relevant to educational R&D have focused
primarily on educational researchers and educational research training
programs.

3. Within the past few years, several studies relating to educa-
tional development, dissemination, evaluation(and research)have been con-
ducted (Hopkins and Clark,2)969; AERA Task Force, 1970-1971; Oregon Studies,
1971-1972; Brickell, 1970, but none provide an adequate national proba-
bility sampling of current RDD&E requirements.

4. A survey involving the description of the current situation
regarding educational RDD&E employers and employees is a fairly tract-
able problem, complicated mainly in definition of populations, securing
defensible sampling frames, and problems of securing adequate response.
The most serious limitation is probably budgetary, i.e., securing adequa e
funds to conduct the needed survey work.

5. Estimating current and short-term future supply and demand is more
difficult. Demand is primarily a derivative of federal RDD&E programs,
since most of the funding is supplied or stimulated by the federal sources
(Gideonse, 1969). There have been several years of "level" funding in
educational R&D, against a background of markedly dimished increases in
federal funding in almost all R&D fields (NSF, 1970). Uncertainty among

24Also Brickell, 1972 (in preparation).
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Office of Education program managers regarding educational R&D funds is
clearly indicated by Hopkins (1971). Information regarding the current
supply in terms of degree granting and non-degree programs for educational
R&D are best supplied by Byers' (1971) study which suggested that there
may be a more than adequate current supply of educational researchers and
an adequate number of programs to provide for a future supply. The pre-
dicted over-supply in most behavioral science fields suggests that basic
educational research programs focusing on inter-disciplinary effort may
not face major problems in securing researchers from various disciplines.
(NSF, 1969b). On the other hand, the supply of educational evaluators
vis a vis the demand is a less certain situation, probably with a much
greaTer demand than supply. Several surveys including the most recent one
by Byers (1971) confirm that there is currently a very low capacity for
the training of either educational developers or disseminators. It can
be anticipated that a national sampling survey would probably reveal
structural shifts indicating a greater demand for development, dissemina-
tion and evaluation in relation to researchers, as projected by Clark and
Hopkins (1969). To date, there is no reliable information regarding even
the proportions or numbers in the four functional areas of RDD&E. There is
a special need to pinpoint even more specifically numbers of persons,
specific skills, and levels of professionalization required by various types
of educational RDD&E programs.

6. The estimation of future supply and demand beyond the next year or
two is extremely difficult. The overall scientific personnel requirement
projection is based on very modest estimate rates of increase for R&D
activity into the early 1980's, with apparently more than adequate graduate
training capacities now established in nearly all R&D fields. With the
possible exception of health and mental health, there is a general pro-
jection of oversupply of trained personnel. Information regarding the
transfer of trained personnel from one scientific discipline to another,
based on studies by the National Academy of Sciences and the National
Science Foundation, suggests transfers ofone to three percent a year. On
the other hand, data on shifts from one subfield of specialization to the
other ,aremarkedly more meager but suggest a markedly higher rate, especially
for new subfields. Rate of personnel transfer, especially for subfields,
is responsive to shifts in funding. Adjustment of graduate training programs
is much slower. Information at hand suggests that educational RDD&E per-
sonnel are now recruited from a variety of disciplines but there is little
definitive information regarding either the disciplines or previous work
experience. The projected oversupply of scientific personnel suggests that
efforts at long-term projection of supply, which are already technically
difficult, will almost certainly be in error if they do not take into account
the transfer situation. The regional survey of Hood and Banathy (1970) is
at best suggestive ir its findings that there is a substantially larger non-
federally funded competition from business and industry for personnel with
the same general skills required by the educational RDD&E sector. Hence,
questions regarding supply in relation to demand must consider not only
the competition among competing sectors and sub-sectors for trained person-
nel in general, but the implications for retraining and continuing educa-
tion in support of various types of differentiated educational RDD&E
programs.
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7. The problems faced by educational agencies in recruitment and
training of educational RDD&E personnel are suggested by Brickell's (1970,
1972 in preparation) study of the state educational agencies. Similar up-
to-date information regarding the local educational agencies is badly needed.
The problem of educational agencies regarding lack of available training
which are suggested by Byers (1971), Fluery, Cappelluzzo & Wolf (1970),
and York (1968) (as well as a number of studies reflecting on the low
quality of some ESEA Title I and Title III projects), clearly suggest the
danger of "program drift" which may be encountered by Office of Education's
proposed "Renewal Thrust."

Recommendations

1. Given the above situation, it is recommended that the Research
Training Branch of the Office of Education entertain a strategy involving
the sponsoring of several surveys over a period of several years, with the
inital survey focused on laying a modest but valid base regarding the
current situation in only two priority areas. First ;iority should be
given to "Core" educational RIME performers funded by the Office of
Education's Cooperative Research Rrograms,as well as the RDD&E-related efforts
in vocational education and special education. Because of their high
relevance it is also suggested that if funding is sufficient the survey be
extended to include the Office of Economic Opportunity and National _Science
Foundation contractors and grantees conducting RDD&E work which is focused
directly on educational problems.

In view of the importance that has been attached to the "Renewal
Thrust" of the Office of Education in attempting to bring the R&D capa-
bilities Of educational agencies to focus on priority educational problems,
it is recommended that the first survey include a secondary priority,
study of the current RDD&E personnel situation in local educational agencies.
Finally, because of their possible strategic relevance for federal program
planning, monitoring and evaluation, we recommend that a special field inter-
view survey of federal monitors and the other federal professionals and para-
professionals in educational RDD&E be undertaken as soon as possible.

Information on local educational agencies, when combined with the data
developed by Brickell (1970, 1972 in preparation) on RDD&E in State Depart-
ments of Education should provide an adequate description of the situation
in public educational agencies at the elementary and secondary levels.

It is recommended that other peripherally related RDD&E activities in
the Office of Education, (e.g., ESEA Title III projects or the evaluation of
ESEA Title I projects, as well as the education related R&D activities of
other federal agencies) be left to later studies. Similarly it is recommend-
ed that later surveys include information on junior colleges, colleges and
universities. Other populations which might be considered later are the
related non-federally funded activities (funded by foundations, business,
industry, etc.). In terms of their dollar volume these other areas are of
substantially smaller importance, but they need to be surveyed at some time
in order to acquire eventually a reasonably comprehensive picture. However,
in view of the limited funds currently available, it seems unwise to com-
promise the opportunity to secure adequate_data in priority areas in order
to secure a more comprehensive, but probably less reliable, coverage.

2. The preliminary analysis accomplished in this design study suggests
that any immediate direct attempt to survey the supply situation is pro-
bably uncalled for. In our opinion the AERA task force survey conducted
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by Byers (1971) is sufficiently recent and complete to satisfy needs with
regard to training programs directly related to Educational RODE. It
seems more important now to get a clearer% fix on personnel in terms of
their educational backgrounds and experience, and then to consider the
feasibility of subsequent sample surveys of departments and programs in
the several disciplines which may contribute to the development of trained
personnel. The lack of appropriate training for educational developers,
disseminators, and evaluators is sufficently well documented at this time.
Our need is for more specific data on the demand, and on the specific
nature of needed skills, knowledges and sensitivities in order to motivate
and direct development of training programs corresponding to needed train-
ing requirements.

3. Similarly, after several months of study, we have concluded that
a direct attack on the projection of mid- and long-term demand is probably
fruitless. The draft questionnaire does include one question to the em-
ployers with regard to the nature of their possible personnel needs if they
were to receive a 25 percent increase in funding next year. However, our
main hope for projection of demand rests on relating employer project
profiles and employee activity profiles to other survey data, including
especially the dollar support, staffing patterns, training needs, etc., to
establish more definite information about requirements in relation to fund-
ing in specified areas. It is our belief that this kind of information,
when coupled with proposed funding plans and with other information (e.g.,
that developed by the AERA Task Force on Training and the Oregon Studies)
may considerably enhance the personnel projection method employed by Clark
and Hopkins (1969). Moreover, we believe that a basis can be established
to examine the consequences, in terms of the implications of ROME person-
nel and training, of alternative proposed USOE programs. In view of the
general uncertainty regarding the direction of ROME funding, this approach
appears to be far more reliable and useful than asking employers in the
field to guess what their requirements might be.

Summary

The above recommendations, taken together, point toward a markedly
more modest initial effort than the originally proposed biennial survey
of supply and demand. We have recommended narrowing the initially surveyed
populations in order to obtain with limited funds a more adequate base of
information regarding two priority sub-populations, namely, the "core" of
federally funded educational ROME programs and projects, and the ROUE
activities in large and middle-sized local educational agencies. We have
concluded that the current supply situation has been sufficiently well
defined for educational ROME by the AERA Task Force studies, and that it
probably could not be well estimatedfor other RDIME disciplinary areas
until a clearer picture of the education and experience of currently em
ployed peronnel has been developed. When such a picture does emerge, it
is suggested that the survey approach described by Byers (1971) be refined
and extended to other departments and other training programs. Finally,
in regard to long-range supply and demand, we have concluded that problems
faced here are so great that they should not be directly attacked until
more information has been obtained and more funds are foreseeable. On the
other hand, we have designed a survey that will lay a foundation of infor-
mation which will enable the Office of Education to make reasonably reliable
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estimates of personnel requirements and training needs into at least the
near and possibly mid-range, future.

The findings of this initial survey, combined with other information,
should provide guidance for subsequent surveys which (a) could resurvey the
same population to establish trends, extend areas of inquiry, etc., and (b)
could include additional populations which have been suggested above.
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Chapter 4

DESIGN OF THE STUDY

This chapter consists of two sections: overall design and sample
selection.

Overall Desi n

Statements of purpose and objectives, the problem, design considerations
and initial analysis were presented in Chapter 2. Description of preliminary
analysis and planning work which led to a set of recommendations for the
initial survey were presented in Chapter On the basis of information and
recommendations contained in these two chapters, the following general and
specific objectives are recommended.

General_ Objectives

1. To describe the current RDD&E personnel structure and composition
of Office of Education and other federally funded (e.g. NSF, 0E0,
NIMH & OCD) grantee and contractor employers.

2 To describe the current personnel employment structure and composi-
tion of USOE and other federal funding agencies (e.g. NSF, 0E0,
NIMH, & OCD) with regard to program/project monitors and other
federal employees (including statistics, planning, programming and
evaluation) administering or directly supporting educational RDD&E
programs and activities.

To describe the current RDD&E personnel employment structure and
composition of local educational agency employers.

4. To estimate current skills and training requirements of these
employers.

5. To provide pertinent demographic, educational background, work
experience, skills inventory, and other personnel and training
information on samples of employees for 1, 2 and 3 above.

6. To provide a data base for later studies of trends and changes.

7. To provide a convenient sampling base for follow-up studies which
may be required for OE priority policy and program requirements.

Specific Oblottves

The study will provide descriptive information on questions such as,

How many people are presently (1972) employed in selected federally
funded educational RDD&E activities in the United States?

How many people are presently (1972) employed by federally funded
contra,ctors/grantees and local educational agencies who are pri-
marily involved in RDD&E activities?
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o In what types of ROHE activities are they employed?

O At what professional levels are they employed?

What annual salaries do they receive?

What part of their time do they devote to ROBE activity?

What are the distributions of ROME employees according to age,
sex, race, and region?

O In what types of institutions are they employed?

O On what types of projects do they work?

O What kinds of work do they perform?

O What kinds of skills, knowledges, sensitivities do they need?

O Which skills or special competencies are in short supply or hard
to find?

How have ROBE personnel been prepared for the job?

O What is their formal educational background?

What training have they received?

What is their experience and employment history?

How do employers and employees evaluate available training and
educational resources?

What kinds of competencies are judged most needed?

What kinds of training content are judged most important?

What kinds of training formats are preferred?

How long have ROME personnel worked in the same job?

o What are employee's impressions of the value of their present work?

O What other ROBE or educational training do they have?

What skills do they most want to acquire?

o How do employers recruit trained talent?

o What on-the-job activities do employers sponsor to improve employee
skills?

o How does ROME dollar volume relate to personnel requirements?

What are current and short range future requirements for UNE
personnel?
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What are employer's plans with respect to RDD&E activity and
what are the perceived trained personnel implications?

O
How do employers respond to hypothetical changes in RIME funding
conditions?

Who are the employers (with specified characteristics) who would
constitute a sampling frame for a new study of specific RDEAE
issues?

When this kind of information is integrated with other studies (e.q. ,

AERA series, Oregon Studies) and with Office of Education and other federal
program plans, there should be a more adequate basis for answers to questions
such as these:

What types of ROME training and recruitment activities are needed?

For which professional levels should training and recruitment be
developed?

How do training and recruitment requirements vary by type of ROME
activity, institution type, geographical region?

O
What types of training programs (content, format) are recommended
for different RDME activities and professional levels?

O
Which are the current critical skill areas where trained personnel
is reported in -hort supply?

What is the relation of current RIME dollars to personnel activity?

What might be the consequences of marked shifts in level or content
of educational RIME funding?

How valid are the RDEME personnel projections now available (
Clark and Hopkins, 1969)?

How can the ROM personnel projection base and methodology be
improved with the use of this data base?

O
What implications does this information have for (a specified) pro-
posed USOE or NIE activity in terms of probable trained-personnel
availability?

If a similar survey is repeated on a biennial basis there are a number
of additional questions which may be answered, such as:

O
What are the major trends in the ROME personnel structure?

What is the relation if any, between trends in ROUE funding and
the ROM personnel structure?

Are requirements in critical skill areas being alleviated or aggra-
0

vated?

What new requirements are emergin 7
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What is the effect of USN research training efforts?

O What other (e.g., employer-sponsored personnel development) re-
resources are emerging?

Are there significant changes in the sources of RDD&E recruitment?

O
What effect does the structural oversupply of trained personnel in
related discipLnes seem to have on the educational RDD&E situation?

What information can be supplied to graduate schools that will en-
able them to match program planning with established trends in
educational RDD&E demand?

O
Which aspects of the RDD&E demand picture seem to be fairly stable
and which are less so?

Can a dynamic model of the educational MAE personnel system be
established?

This proposed study is best viewed as a baseline sampling survey of
employers and employees who are engaged to some sIgnificant degree in
educational ROHE activity. The design calls for survey of six populations:

1. Federally funded educational OBE contractors and grantees

2. Educational RDD&E program offices in USOE and other federal agencies
(e.g. NSF, DEO, N1MH & OCD)

. Local Educational Agencies employing at least one full-time re-
search position

a. Employees of (1) above who are engaged in UBE work

5. Employees of (2) above who are engaged in RIME work.

6. Employees of (3) above who are engaged in REIBE wcrk

The-study will be designed so that (a) it can be repeated on an annual
or biennial basis to estimate changes and establish trends, (b) it can be
enlarged in scope to Include populations of employers and employees such as
federally funded training or education-related behavioral science RDD&E or
non-federally funded education or education-related RDD&E.

The study will be focused primarily on a mail survey but field inter-
view and telephone survey options will be provided to (a) estimate possible
effects on data attributable to incomplete coverage, (b) estimate the effects
of errors arising from response and nonresponse, (c) illuminate the inter-
pretation of data obtained, anc (d) check on the validity of responses and
data interpretations.

5'7



4.5

Sample Selection

The domain of educational RDD&E is not well defined. Gideonse (1969, p.1)
provides a point of departure with his definition: " . educational
research and development (and by extension dissemination and evaluation)
includes those activities which are initiated within the findings and meth-
odology of the social, behavioral, and information sciences or are based
squarely on them, and which either are oriented or can be viewed as oriented
toward the improvement of education or instruction."

Sponsors of educational RDD&E include the federal government, state
and local educational agencies, private fodndations, industry and business,
colleges and universities, and professional and academic associations.

Gideonse (1969, p. 47) divides federal sponsorship into two principal
categories. In the first are three agencies which have been charged with or
have adopted educational RDWIE missions: the United States Office of Education
(USOE), the Office of Econonmic Opportunity (0E0), and the National Science
Foundation (NSF).

In the second sponsor category are a number of agencies whose programs
are indirectly related to improvement of the educational system, such as:
The National Iastitute of Mental Health, The National Institute of Child
Health and Human Development, or the Department of Defense. Figures develop-
ed by Gideonse suggests that approximately $250 million was expended on educa-
tional RDD&E in fiscal year 1968, with a documented minimum base of $192.29
million. The Office of Education accounted for 53 percent of the documented
base; NSF, 12 percent; 0E0, 7 percent, NIMH, 6 percent; NICHD, 4 percent
and all other sponsors (state agencies, iiigher education institutions and
professional and academic associations) 7 percent. These figures suggest
that OE, NSF and 0E0, the three primary agencies, may have accounted for as
much as 72 percent of the "documented expenditure" and for 55 percent of the
total estimated expenditure.

Because of shifts in responsibilities for programs (e.g., Head Start
and Follow Through) and in levels of funding,' it is recommended that educa-
tional RDD&E programs in the following federal agencies be considered for
inclusion in the federally funded educational RDD&E "core" performer popula-
tion: United States Office of Education (USOE), National Science Foundation
(NSF) Office of Economic Opportunity (0E0), National Institute of Mental
Health (NIMH), and Office of Child Development (OCD). These agencies in
1972, may account for 80 percent of all federally funded activity and for
perhaps half of all U.S. educational ROME activity.

This core may be extended, at a later date, to include (a) other
federally sponsored work, (b) private foundations or (c) others, including
business and private industry (estimated at less than 7,percent of the
documented base but more than 20 percent of the total).'

1
A regional survey of RDD&E performers in the San Francisco Bay area

suggests that if "educational ROME" is extended to include "training," and
"social science" ROD&E, the volume of ROUE activity may be nearly tripled
(Hood and Banathy, 1969).
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Although educational agencio do not appear as major RDD&E sponsorsand may not be major performers,4 they are of special interest to USOEeducational renewal and practice improvement programs. It is therefore
recommended that educational agencies be studied at two levels:

1. Federal agencies (USOE, NSF, 0E0, NIMH, and OCD officies spon-
soring educational RDD&E programs), and

2. Local educational agencies (LEA's).

Sufficient information concerning state educational agencies basedon a recent survey now exists.3

A two-stage sampling plan is recommended for the federally funded andand LEA populations, with employers as primary units and a subsample of
employees as secondary units. For federally funded programs it may be
possible to secure lists of personnel from federal project offices (projectproposal budgets) for the selected projects and submit these lists ta employersfor corrections, otherwise lists of employees will be requested from thefederally funded and LEA employers. (See question #3 in the draft employer
questionnaires, Volume II of this report.) This procedure has been employed
successfully in a survey of R&D knowledge, interests and attitudes of local
education agency personnel (Hood and Hayes, 1967). It has the advantage of
providing efficient sampling of RDD&E employees when sampling frames areonly available for employers.

The number of federal agencies and federal personnel is sufficientlysmall that it seems in this case feasible to compile a list of all personnel
and sample directly from it.

The overall sa:npling procedure that is recommended for the federally
funded projects is that of stratifying projects by a measure of size and
then sampling at random without replacement within stratr, and subsamplingpersons at random without replacement from the projects. Sampling with
probability proportional to a measure of size of project was considered
and is feasible, but has not been recommended because the available measureof size (annual federal funds) may be poor, and because the use of ratio
estimates will recover much of the efficiency otnerwise lost.

We recommend not using the organization or the very large contract/grant(as in the case of Laboratories or R&D Centers) as a sampling unit because
these "activities" are usually so relatively large and complex in mission,

2
Clark and Hopkins (1969, p. 76) data for 1964 indicate that state

agencies and local agencies may account for less than 13% of the 1964 sampleof RDD&E personnel. The Hopkins (1971) update "projects" the 1974 professionalpopulation at: USOE, 156; State Department of Education, 457 and schools and
school systems 270 persons out of a total projected population of 8,669.

3

Brickell (1970, 1972).
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objectives, and structuro that they would unduly complicate meaningful
analysis at a "project" level and overburden the reporting director. Itis recommended that the survey contractor examine all contracts or grantsreceiving say over $250,000, on an annual basis in the current fiscal yearto see if they can be meaningfully subdivided into smaller more homogeneous
"programs," "components" or "projects" which wguld then each be listed inthe sampling frame as a separate primary unit.4 Annual budget justifications,
funded proposals, and other project office documents as well as the federal
monitoring officer can be consulted for guidance. If satisfactory subdivision
cannot be accomplished, it is not necessary for the success of the sampling
design. A possible difficulty caused by using the project rather than the
organization as a sampling unit is that the same person may be in more thanone project. Hence, a person may be eligible for selection and selected morethan once for the sample. Consequently, the lists of those selected from the
same organization should be compared and overlapping eliminated.

Except for non-response and the possible use of weights to account.for
overlapping personnel, the design is intended to yield self-weighting"estimates(see Appendix E). If non-response and weighting are not highly variable, it
may be possible to use the data without weighting, at least for preliminary
results. Stratifying by size makes it more reasonable to accept those respond-
ing as an approximation to the entire stratum. A response rate of at least
90 percent should be sought for projects and 70 percent for employees. Mail,telephone or even personal interviews (in the case of employers) may be re-
quired to achieve the e rates. In any case, a sample study of non-respondentsshould be undertaken.

For planning purposes, the sampling designer may wish to consult Hopkins
(1971) as well as the information provided in Chapter 3 for population
estimate background information. Some population estimates are as follows.

1. Number of fecigi2211y_funged_!ducational ROM Projects

An important distinction must be made in this case. Is the population
to be defined in terms of all projects funded in the current fiscal year or
all active projects (which may be funded in the current or previous fiscal
year)? If the latter, the approximate number may be 1,500; if the former,
it may be closer to 1,100. The latest published data at this writing is
found in the USOE NCERD Annual Report for Fiscal Year 1970 (NCERD, 1971.
pp. 7,9). These data show, for the Cooperative Research Program Approximately
800 "activities;" 343 additional ongoing activities in FY 1970 had their
latest support in FY 1969. Tfie FY 1970 obligations were $79.37 millions
which suggests slightly less then $100 thousand per activity. But this is

4-
If this is possible, thought must be given to how to include the

Laboratory, Center, or very large Program (e.g., National Assessment)
professional management and professional support organizations.

5
Note that follow-up of employees will be possible only if some means

for identification of the person is provided. If identification is left
optional there will be problems and if the employee is not identified follow-
up will be impossible.

60
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deceptive, in fact, since each R&D Center and Educational Laboratory is
treated as one activity. These 28 activities account for $39.9 millions
or 44 percent of all obligations. The distribution of number of activities
to dollars is highly skewed with approximately half of the activities under
$30,000. This situation is understood when one looks at the Regional
Research Program (NCERD, 1971, p. 25) and discovers that its 207 "small-
projects" (activities) were funded with only $1,800 thousand dollars or
approximately $8,700 per project. (Note even here that the 207 projects
were awarded to only 152 institutions and agencies, hence overlapping per-
sonnel are possible even at this very low level of project funding.) This
level of funding is in marked contrast to the 28 activities represented
in the Laboratories and Centers Programs where the average funding levelwas $1.24 millions. Thus there is nearly a 150-fold difference between
avera es for these groups and well over a thousand-fold difference between
the smallest and largest activity. This tremendous range in level of fund-ing is the reason for our recommendations that the projects be stratified
on the basis of annual funding as the measure of size and that if at all
possible, all USOE activities above, say, $250 thousand annually, and-cer-
tainly all of the Laboratory and R&D Center activities, be subdivided into
a number of programs or projects.

Making allowances for a possible five "projects" per Laboratory or R&D
Center suggests that one might have arrived at approximately 1,250 "projects"for USOE Cooperative Research and possibly 1,400 for all USOE research and
related-activities in 1970. We have not attempted to estimate activities
closely for NSF, 0E0, N1MH or OCD, but we assume that they would have
significantly fewer very small projects, and thus might add as many as 200
activities. Finally, we have assumed that the number of activities in 1972
would be somewhat smaller than in 1970, possibly 100 less, to arrive at our
estimate of 1,500 "projects" active with current or previous fiscal year
funding.

2. Number of federAlly_fualgd_professional and ara rofessional
personnel

This population is more difficult to estimate. We have notedin Chapter 3
(p. 3.22) that NSF survey data for Laboratories and R&D Centers suggest that
a figure of $40,000 to $42,000 per professional might work for these institu-
tions where a very high proportion of professionals work full time. The
survey contractor might look at sma11 samples of funded project budget for
different funding statistics to arrive at dollar per professsion estimates.
Because of the much larger proportion of part-time staff on these smaller
projects, the dollar figure could be considerably_ lower. Possibly a more
convenient and reliable estimate of the professional population is to be
found in Hopkins (1971). Although Hopkins takes pains to point out that his
numbers are "imaginary" and that one should look at the ma nitude of differ-
ences between 1964 and 1974 (p. 12) the numbers do at least provide some
kind of base estimate. Hopkini/baseline update projection, which includes
only 80% of the original 1964 USOE "research and training" base (p. 10) plusonly the NSF curriculum improvement projects, yields a 1974 projection of
4,079 (pp 14-15). However, this projection is based on a probably very
conservative 5% a year R&D inflation rate. Making allowances for bringing
the "base" back to'100% but at an inflation rate closer to 7% suggests that
his 1974 baseline projection could be adjusted to approximately 4,700.
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Applying Hopkins'argument that most of these 1974 positions already exist
(pp. 22-23), the figure for 1972 might be 4,500 professionals. Finally
allowing for professionals supported by 0E0, NIMH and OCD educational RDD&E
programs, we roughly estimate the federally funded total at approximately
5,500 professionals. When we turn to the paraprofessionals we are in limbo.
As noted in Chapter 3, the R&D Centers employ 58 graduate students per 100
scientists. Appendix C presents educational levels which place B.A. and
less personnel at 40% of staff for federally supported activities. A wild
guess might put the number of paraprofessionals somewhere between 2,500 and
3,500, which suggests a grand total for professionals ana paraprofessions
in this "core" federally funded population at between 8,000 and 9,000.

3. Number of federal agency personnel

This is at best a very small population Hopkins (1971, p. 20) notes
that "there continue to be no better data avaable than the 1966 data cited
in the original study" and sets his USOE estimate at 156 professional posi--
tions. Making allowance for this 1966 figure and extending the estimate to
include the other federal agencies suggests a figure closer to 240 positions.
Adding paraprofessions might bring it to 400.

4. Number of local educational agencies and personnel

In this case we have very good figures of districts available from the
National Center for Educational'Statistics. But we turn to the NEA Salary
Survey (NEA, 1971) because it actually lists central office research adminis-
trative positions for reporting public school systems with enrollments of
12,000 or more for 1970-1971. Out of a total number of 578 operating systems,
452 systems (78.2%) reported usable data. Only 137 (30.2%) of these reporting
systems reported one or more research administrator positions, and of the 137,
85 systems reported one position and 52 reported more than one position. The
total number of research administrator positions reported is 287. The number
of positions is roughly correlated with size of enrollment. As shown in the
1968-1969 survey NEA 1969):

Stratum Enrollment
Number of

Systems Reporting
Research

Administrator
Pos_itions

100,000 or more 25 96

2 50,000-99,999 51 91

3 25,000-49,999 88 59

4 12,000-24,999 293 75

TOTAL 457 321

We note that with approximately the same number of systems reporting
usable data in the two surveys, there is a drop in the number of positions
reported.

Aithough 287 positions seems asmall number, we note that-Hopkins (1971)
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uses an estimate of 270, but this number is based on 265 persons in school
research bureaus in 1964. Making an ample allowance for paraprofessional
assistance suggests that the LEA population for systems with enrollments of
12,000 or more may not exceed 500 FTE persons. The number of persons in the
remaining 16,701 districts is obviously so small that we recommend the initial
survey either be truncated at the 12,000 enrollment level, or that some kind
of one-page screening questionnaire be used first to locate districts having
sufficient RDO&E activity for the regular questionnaire. In fact, as noted
above, even for districts in the 12,000-24,999 enrollment stratum the odds
are much less than even they will prove to have a "research" position.

Sampling Fractions

For purposes of illustration, assume that a sample of at least 1,000
federally funded personnel is desired. Given our estimate of 8,000 to 9,000
in the population, the sampling fraction may be set at one-eighth. Employing
the sampling procedure outlined in Appendix E and using 8 strata we arrive
at the following plan.

Stratum
No.

Projects
Sampled

No.
Persons
Sam led

Funding
Range

in_thousands*

8 All 1/8 Above $2,250 (3%)

7 1/2 1/4 1,500 - 2,250 (4%)

6 1/4 1/2 866 - 1,500 (4%)

5 1/8 All 500 - 865 (5%)

4 1/8 All 281 - 500 (6%)

3 1/8 All 131 - 280 (6%)

2 1/8 All 66 - 130 (12%)

1 1/8 All 0 - 65 (60%)

*Approximate range based on FY 1970 data for annual funding. If very
large activities were subdivided, the dollar ranges for the top 4 or 5 strata
would all be proportionally lower. Percentages in brackets are estimated
percent of the total population of "projects" in each stratum if large
activities are subdivided.
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Assuming that where possible, the complex activities in the upper strata
are subdivided into several more homogeneous "projects", the estimated nualber
of primary units would be between 200 and 250 if all active projects (funded
in the current or previous fiscal year) are sampled. The reader who is unac-
quainted with this type of sampling design may be troubled by the repetition
of sampling fractions for strata 1-5. The same fraction must be used (see
Appendix E). The purpose of these additional strata is to reduce the funding
range within each stratum on the assumption that a more homogeneous set of
projects will be created and that sma1ler variances will result.

Originally we had assumed that the same sampling procedure as illustrated
above could be used for LEA's, but given the above information concerning the
distribution of research administrator positions in LEA's it does not seem
feasible. One approach might be to use the NEA Salary Survey (Table 29) as
the sampling frame and take a 100% sample by contacting all 137 of the districts
reporting research administrators. As a precaution, a random sample of the.
441 school systens reporting either no administrative position or failing 'to'
reply to the NEA survey should be "followed up" to gauge the possible-bias.

The federal agencies pose a similar small sample problem, but here
fortunately there are only five agencies and a few score centers, divisions,
or branches, almost all within the greater D.C. area. Our recommendation
would be to attempt to construct the complete list of professional and para-
professional positions and then to randomly select (possibly on some strati-
fied basis) approximately 50 persons for field or telephone interview. This
would result in a 10 percent or larger sample of the estimated population.

Technical details regarding the sampling design, including discussion
of sampling procedures and estimation of expected values and variances, are
presented in Appendix E.

Subcontracts and Consultants

The design has made no explicit provision for "second tier" performers.
The Oregon Studies may provide information in some of their case profiles
regarding subcontracts and consultants. A subsample of projects could be
drawn to investigate this area. In most cases USOE requires approval of sub-
contracts over $2,500 and there is a good chance that some kind of subcon-
tractor sampling frame could be constructed from federal contract office
information. The consultant population is a greater problem. Field and
telephone interviews might at least probe for number, kind, and extent of the
use projects make of consultants. And, of course, one could attempt to
develop lists of consultants and sample them in the same way employees are
sampled. Because of definitional problems, difficulty in providing lists
or sensitivity regarding the request, this kind of study, if done at all,
would be better handled through field interview contacts with a sample of
project directors.

Instrument Desi n

Description of the development and pilot test of the mail questionnaires
is detailed in Volume II. The content of the questionnaires is discussed in
Chapter 7 of Volume I. Field interviews and telephone interviews are discussed
in Chapter 5.

Interviews with federal employees during the development of the employee
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Chapter 5

DATA COLLECTION ALTERNATIVES AND PRIORITIES

Introduction

The RTB wishes to obtain comprehensive information on educational
ROME personnel which will include national estimates of the number employed
in this field, the future demand for their employment, their characteristics
according to demographic variables (age, sex, etc.), their background ex-
perience and training, sources from which they may be recruited, the ROME
activities they are currently undertaking, the training they may need, and
the effectiveness of their utilization. Several techniques may be applied
to collect such information.

The purpose of this chapter is to examine some potentially usefuj data
coflection techniques in terms of their advantages, limitatlonq, aril traditionalcharacteristics. The focus will be on comparing the capabilities oi the
various techniques. The techniques to be examined include the mailed survey,
the field or personnel interview, the telephone interview, and the less
commonly used method of convening group panels throughout the country and
recording the group discussion for later analysis.

After examing the data collection methods that could be potentially
useful for the survey, we will describe more fully those methods that show
the most promise. Because it appears likely that several modes may be
employed for different purposes in order to give greater reliability to the
data, this discussion will emphasize the ideal mix of collection methods,
including the extent to which one method should be emphasized over another.
It is conceivable, for example, that the entire survey could be done via
the field interview; or that it could be almost exclusively a mailed survey,
with a very small number of field interviews. In addition to ascertaining
what proportion of the survey should be undertaken by each method, a
second major concern will be to describe how these different data collection
methods could serve the purposes of the survey and how they should be
conducted.

Procedural Needs of RTB Surve

Each data collection method that is to be recommended for utilization
will be described in terms of maximizing its effectiveness, with the follow-
ing considerations in mind:

Sam le selection and location. Whatever modes of data collection are
ultimately used, a representative sample of RDD&E personnel (employers and
employees) must be chosen and these personnel must be accessible without
undue cost, especially if they are to be contacted through field interviews.

Assurance of cooperation and hi h res onse rates from res ondents.
Strong emphasis must be given to establishing a rapport with the respondents
with attention to the initial contact, the persuasiveness of letters which
accompany questionnaires, and the careful construction of questionnaire
items.
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Quality control of su ve administration a d eneral conduct of the
survey. Quality control, of course, must begin with the preparation of
the pretest form of the survey questionnaire or interview schedule in order
to assure that the ultimate product is not unduly long or complicated.
Subsequently, procedures should be adopted that will provide for an orderly
mailout, careful recording of returns and responses, and any necessary
follow-up to avoid loss of data. Probably the most critical of all quality
control measures is that of insuring careful editing and coding of responses,
since the responses will dictate the results of all subsequent data pro-
cessing. In the case of field or telephone interviews, quality control
measures must (a) provide for training of all interviewers to insure that
interview schedules are used in standardized ways, (b) provide for field
supervision of interviewers, and (c) establish procedures for reviewing
field returns.

Time- hasin and scheduljni of major tasks for each surve method.
Plans wil be presentes for time-p asing t e major events t at must occur"
in each method, to the extent that RTB can anticipate receiving a repert of
summarized findings.

Personnel requirements. It is expected that personnel requirements
will vary with each survey method. If the survey is conducted exclusively
by field interview, for example, there will be a greater need for super-
vision on a continuing basis by senior professional personnel than if a
mailed survey is used exclusively.

Cost estimates. Cost estimates will be developed for the components
of labor, materials, data processing, and report production that will be
required for each alternative. Supporting information and ground rules
that were adopted to arrive at costs will also be provided.

Questionnaire and interview schedules. Questionnaires for employers
and employees for use in a mailed survey have been developed through a
subcontract. (See Volume II.) For other modes such as the interview,
questions will be proposed for inclusion which might provide for in-depth
exploration of areas or problems only touched on in the mailed survey
questionnaire.

An Examination of Alternative Methods of Data Collection
for the RDD&E Survey

There are several methods whereby the information desired by RIB may
be obtained and there are differences among these methods in their effec-
tiveness and cost. We propose to examine four principal techniques of
data collection, including

l.Mailed survey questionnaires,
2.Field (personal) interviews,
3.Telephone interviews, and
4.Convening of a discussion panel.

We will examine each of these methods for the general advantages they possess
as survey techniques and, more particularly, for the benefits that would
derive from their use in the survey of educational RDD&E personnel. Each of

7
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these methods is not without some inherent weakness, however, and such
limitations will also be examined.

The Use 9f Mailed_airla_litationnaires

Advantagts_. The desirability of using mailed questionnaires instead
of personal interviews has been described by Erdos (1970). He discusses
some ten alleged advantages of the mailed survey. Of these, the more
compelling ones are:

1. Mailed surveys are more amenable to wide distribution than other
methods of data-gathering.

4.

6.

There is less bias in distribution because the mail gets through
to everyone and over overcome any inherent bias an interviewer
might have in avoiding certain institutions or areas.

There is less chance of a biased reply, i.e., a greater likeli-
hood of a truthful reply because the respondent is not under an
immediate pressure to reply.

emanates from a single source, and consequently there is no need
for field supervision, as there might be with personal interviews .

incurred in merely reaching the respondent. For example, factors
involved in reaching the same respondent via personal interview
would be much greater and might include traveling expense, per
diem, telephone scheduling, car rental, etc.

Under the best conditions, it is conceivable that a nationwide
survey could be completed within two or three weeks and yield
several thousand cases.

Use of the mailed survey to obtain information about educational
ROUE personnel would have the same advantages provided the questionnaire
would be relatively brief, uncomplicated, and ask simple, discrete questions.
It is quite evident that the mailed survey questionnaire would be an
acceptable method for obtaining such discrete information as age, education,
time on job, previous experience, what one is doing on the job right now,
how one feels about his job, etc. It is also evident that personal inter-
views would not be required to obtain this level of information.

Another advantage of tne mailed survey is that it could at reasonable
cost, fill RBT's need for national estimates of the employed educational

field interview to collect baseline data i.e., estimating with reasonable
precision the mean number employed in this field, their mean level of
education, mean salary levels, etc.) would require that sampling be conducted
on a scale that would probably exceed funding levels now being contemplated
by RTB.
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The educational RDDSIE population should be expected to be a highly
literate population with an exceptional number of college-trained and
advanced-degree personnel. This implies that they are highly conditioned
to verbal materials and it is likely they have had more than average
experience in responding to tests and questionnaires. There is a reason-
able probability that they will answer a questionnaire properly once they
have decided to do so.

Limitation Depending upon the purposes for which they are used,
survey questionnaires are not without their limitations. Some of these
have also been described by Erdos (1970):

1. They are not very useful if the mailing list is biased, incom-
plete or unavailable altogether. Problems of the mailing list,
therefore, may not be separated from the questionnaire even if
the latter is well constructed.

2. They are not very useful if complicated questions or chains of
questions must be asked in which there is a considerable number
of contingencies among questions, i.e., the respondent must be
led carefully through what constitutes a decision-action diagram
in d questionnaire format.

4.

If the information required is very confidential or if the res-
pondent has no assurance of how his responses are to be treated,
he may choose not to respond to the survey questionnaire.

If a questionnaire is too long, there is risk of a low return
rate. This is erpecially true of the typical domestic survey.
The chances of a low return may be partially overcome if the
subject matter is one of intense interest to respondents and if
the sponsoring organization is highly credible to them.

5. If the addressee is not the respondent, there is the rick that
the questionnaire may never get to the right individual. This
occurs frequently when one is forced to address an organization,
and when there is no standard functionary who may be addressed
directly in all organizations.

Although the use of survey questionnaires appears to be useful for
obtaining educational RDD&E information, it is quite evident that these
limitations may not be ignored. Use of the questionnaire survey by the
RIB would necessitate a complete listing of current, Federally funded pro-
jects, reflecting their funding levels, principal investigators, locations
etc. Otherwise there would be danger of selecting a biased rather than a
random representative sample. The need to avoid complicated questions and
complicated question chains applies to the educational RDD&E survey as it
does to other kinds of surveys. The adverse effects a lack of confidentiali-
ty or an excessively long questionnaire may also apply. However, as opposed
to the typical domestic survey, the RDD&E questionnaire would issue from a
highly credible source and would be sent to respondents with substantial
interest in its results. Under such conditions, it is quite likely that
statements of confidentiality would be accepted. However, this does not
necessarily mean that one could risk an excessively long questionnaire
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since the field of education has been surfeited with questionnaires.
Unless the RTB is prepared to have its contractor conduct several follow-
ups with their associated costs, or risk a low return rate altogether,
questionnaires should be kept relatively brief and other means should be
sought for obtaining more extended or complex information.

The Use of Field (Personal) Interviews

As contrasted with the mailed survey, the field or personal interview
is a highly expensive technique, mainly because of costs incurred in simply
getting to the respondent in a nationwide survey. However, there are
circumstances which demand its use.

Advantages. Compared with the use of other survey techniques, the
interview has certain advantages:

1. The personal interview is especially effective where there is.ho
assurance that a questionnaire will be answered by the persob to
whom it is directed. There is no guarantee, for example, that
superintendents of school districts will answer even questionnaires
that are personally addressed to them.

2. Personal interviews are valuable when one wishes to take advantage
of the respondent's expertise or lengthy experience in a field by
means of anecdotal and other unstructured material.

3. They are useful when study of the desired information indicates
that a questionnaire would become too long or complicated. This is
especially true where there are related questions in chains or
bifurcations.

4. They are useful when there is a need to place people and incidents
in the context of a previous event.

5. They enable the interviewer to accomplish a task that the respon-
dent would not otherwise do, such as listing his reading sources,

- personal belongings, etc.

6. Personal interviews allow for an in-depth exploration of problems
that otherwise may be described only briefly in open-ended
responses to survey questionnaires.

7. They allow the interviewer, if he is trained to do so, to place
responses to the interview schedule fn context with the respondent
environment and his associates.

8. In the event the survey builder is starting in a new domain,
interviews provide an opportunity to quickly examine issues that
should be addressed in the survey itself, or at least in its pre-
test form.

g. Interviews dispense with the problem of missing responses or
uninterpretable responses, provided the interviewer complies
faithfully with his interview schedule and records entries as
they are received.
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10. They allow the interviewer to gain impressions of the respondent
that may be used later for purposes of counseling, therapy, job
assignments, etc.

Limitations. The personal interview is not without its limitations
or weaknesse. Some of these include the following:

1. Unless interviewers are trained in the use of interview
schedules before entering the field, their non-standardized
performance may affect the reliability of the interview results.

2 Even with trained interviewers, there is a need for continuing
field supervision and waintaining quality control on inter-
views. The loss of interview information is far more costly
than the rejection of an individual questionnaire.

Because the cost of an interview is high(compared with the,
cost of reaching a respondent with a questionnaire) the-
interview must justify itself by the information that it seeks
or by the value placed upon the access it creates to the re-
spondent's immediate environment.

4. The possibility of interviewer bias is always present, and
may have its source in inexperience or even the appearance of
an interviewer. Should interviews be utilized as a part of the
ROME survey, bias may be less of a problem than in interviews
of social attitudes, living habits, political views, etc.,
since the main search would be for information. This is not
to discount the possibility of bias entirely, however, since
an RDD&E employee's expressed need for training might be
affected by the professional status of the interviewer. The
establishment of rapport must be emphasized because an inter-
viewer will be questioning project directors, unit supervisors,
and employees at a given site.

5. Since interviews flourish on anecdotal material and open-ended
questions, interviewee responses are not directly amenable to
coding and key punching. The responses frequently require that

they be typed, edited, aggregated, and classified before
coding for data processing. For large interview sample, the
process of manual data reduction can become time consuming
and can incur substantial labor costs.

6. The number of interviews that can be conducted by a single inter-
viewer in a week is rather small, especially if he is involved in
nationwide interview survey which requires considerable travel
Under such conditions, ten interviews per week are frequently
mentioned as a basis for planning. If travel is localized
or kept to high-density urban centers it is possible to exceed
this number. An interviewer could visit two universities or
school districts in the same urban area and interview the
project director or the unit supervisor and an employee at
each site on the same day, although he might not be able to
maintain this schedule throughout the week.
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7. Another problem associated with the scheduling of interviews is
that a change in the schedule of one interview will often affect
affect the others. If scheduling changes should occur while
the interviewer is in the field, he must re-schedule the re-
mainder of his trip.

These problems intrude upon all interview projects and they may be antici-
pated in the MOM survey. Fortunately, there are research groups that
have made a specialty of interviewing surveys and have access to highly
trained interviewers.

These alleged advantages and functions of the personal interview
would indicate that at least some interviews would be useful for
purposes of the educational RIME personnel survey. It has already
been suggested that survey questionnaires should be kept brief and the
items discrete; inclusion of questions about all RIME activities.
(identified by previous invetigation) would contribute to a pra-
hibitive length. However, the interview could be used profitably as
an additional method of data collection to gain in-depth information
in these areas. Needs for training and the extent of participation in
RDD&E activities can be determined more appropriately from the REIDEAE
employer and employees at the same site through the use of the personal
interview. The interviews also would enable the interviewer to relate
responses to the actual work effort of a project, and to obtain a more
accurate impression of the credibility of an employee's response that
he needed more training on a particular activity.

The Use of Teleptione Interviews

Telephone interviews are used when there are reservations about the
reliability or completeness of information from a mailed questionnaire,or a con-
cern that the questionnaire will not be answered. The telephone interview may
substitute for the tield or personal interview when the information desired
does not require a face-to-face situation. Even if there is a loss of in-
formation as compared with the personal interview, the loss may not be
considered severe enough to justify the latter. Budget considerations may
also enter into the decision to conduct telephone interviews since they
are less expensive than field interviews.

Advanta es. The telephone interview has the following advantages
over other techniques:

1. For most people in our society, the telephone has become a common
instrument of communication and can be used by a trained interviewer
to establish rapport with respondents in a survey.

2. Telephone interviews are less costly than personal interviews
(unless travel is highly confined), and yet they are a source of
information too complex for a mailed survey.

The telephone interview enables the respondent to function com-
fortably from his own environment and at a time of his choosing.
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4. Telephone interviews eliminate the possibility of bias due to the
appearance of the interviewer.

5. In studies where the personal interview has been adopted as the
primary mode of data collection, the telephone interview may be
used in lieu of travel to remote places where the cost per inter-
view may rise sharply.

6 The telephone interview may be used as a back-up to questionnaire
surveys, either to obtain missing information or to complete the
questionnaire for valued respondents who may not have completed
the questionnaire.

7. Quality control and monitoring of telephone interviews are much
easier administratively than is the field supervision of personal
interviews.

Eliminating the problems of travel makes it possible to conduct
more interviews without loss of time between them.

9. Reduction of the data from the telephone interview can begin
immediately without waiting for the interview information to
be mailed back from the field.

10. Ideas and changes in procedures can be exchanged quickly and
easily among interviewers manning telephones at a central source.

Limitations. Despite these advantages, the telephone interview has
certain limitations which restrict its use in surveys, especially of the
kind desired for educational RDD&E personnel.

I. Telephone interviewing seems to be a special art, not necessarily
possessed by competent interviewers who are accustomed to func-
tioning in a face-to-face situation. It is often difficult to
establish rapport with the respondent and to maintain his
cooperation, especially if the interview is of extended length
and if the interviewer is interested in probing further into the
remarks of the respondent. For this reason, the telephone inter-
view is not always effective in obtaining in-depth information.

2. The credibility or professional status of the interviewer is
of critical importance in the conduct of a successful telephone
interview. In the case of the RDD&E survey, it would be necessary
to consider commissioning well known professional personnel in
educational research and development for such purposes. However,
the special art of telephone interviewing may not be co related
with excellence in educational R&D.

In the context of the proposed RDD&E survey, it seams best that
telephone interviewing be relegated to a supplemental role, i.e., to follow-
up on incompleted questionnaires, to encourage "recalcitrant" respondents
to return completed questionnaires, and to reach people in relatively remote
locations in lieu of a personal interview.
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The Convenin Grous Panels

This method of data collection would call for convening groups indifferent geographic areas for purposes of discussing topics germane
to the supply, demand, and utilization of educational RDD&E personnel.
Project directors of federally funded R&D projects would be assembled from
several universities or private research organizations in the same urbanarea. The agenda for discussion would be mailed to them in advance and
space would be reserved at a convenient central facility. Group panels
could be composed only of project directors or of RDD&E employees or,
as a variation, the two could be brought together into a single panel.
There are, of course, other arrangements for composing group panels,
such as seperate panels for directors of large and small research projects
or separate panels for unit supervisors in school districts responsible
for different aspects of educational RDD&E.

Some advantages of panels include the following:

1. They reduce the need for travel by personnel since panels will be
convened at central points.

2. Panels bring together people with similar problems and the inter-
actions they generate could result in rich information that might
not surface as dynamically (if at all) in individual interviews.

S_pme_limitations exist in the use of group panels, as in all group
discussions:

1. Some individuals may not respond fully in group discussions, yet
these same people may be more cooperative in personal interviews.

2. The discussion must be led by a competent group leader to avoid
difficulties in following the agenda. Unless a long session is
held, it may be difficult to cover the full array of questions
that would be asked in personal interviews.

There are problems in recording, transcribing. and analyzing group
discussions. It is difficult to introduce a semblance of measure-
ment into the aggregated responses from several group panels, as
one is able to do with individual interviews.

4. Although there are ways of making up Panels, in practice it might bedifficult to convene several panels that were so simi1ar in their
composition as to justify the combining of data from all of them.

5. Accurate estimation of population characteristics is difficult,
if not impossible.

Because the initial survey will be concerned with deriving specific
information about the RDD&E population, its characteristics, its specific
involvement in educational activities, where it is located, etc., it does
not appear necessary to employ group panels. This information can be
collected more conveniently by other methods. However, there would be
nothing to preclude the RTB from arranging for a small number of panels to
convene with the recognition that they are not a source of data per se.
These panels might effectively provide a diversity of information or
recommend priorities if allowed to set their own agendas or if challenged
to identify the "most critical problems in the utilization of educational
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RDD&E personnel" and then to arrive at solutions to them.

Major Considerations in Choice of Alternatives

The decision as to which type of data-gathering technique should be
selected by the RTB for the initial survey should be based upon four mair
considerations:

The need to establish a broad data base on RDD&E ersonnel. For pla
ning to proceed in the recruitment, training, and effective utilization a
educational RDD&E perscnnel, it is necessary that the RBT assemble rather
quickly a data base encompassing such information as the demographic
characteristics of personnel currently employed in this field, their
previous work experience, their educational and training background, thei
current involvement in RDD&E activities, and their needs for training to
make them more effective. There also is a need for the RTB to project
the numbers of personnel that may be expected to enter the field in the
immediate future should an increase in spending occur for educational
R and D.

Differences amon alternative methods and their applicability to RIB
needs. In order to provide information for an examination of such differ-
ences, a review has already been made of the alternative techniques a
priori to determining the ideal methods or mix of methods that should be
adopted for the initial survey. Review has included an assessment of the
advantages of utilizing different modes of data collection in general, anc
of their inherent limitations and weaknesses. The review also discussed
the feasibility of adopting each technique.

Constraints of cost and time in obtainiflg the required information.
The RIB does not have unlimited funds for the conduct of the first survey
and, at the same time, it has relatively immediate needs for personnel
information for its own program planning. The cost of obtaining informati
from a single respondent varies greatly among the different methods of dat
collection that have been discussed as does the time factor.

The reliabilit and sufficienc of information derived. The personne
information to be derived from the survey must be both reliable and of suf
quantity and quality to enable tests to be made of significant trends in
the RDD&E population with respect to the numbers employed, their training,
and utilization.

Recommended Priorities in Choice of Method

In view of the above considerations, three levels of priority are
recommended for adoption in the first survey. Because there is a need to
obtain rapid and extensive information on the RDD&E population, tAprpi-
must go to the mailed survey questionnaire. This method is best suited to
surveying large numbers of RDD&E personnel in order to make national esti-
mates of their total population. This method is preferable to other data
collection techniques in view of the costs that would be associated with
drawing a similar number of respondents from the general RDD&E population.
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The questionnaire should be relatively brief in order to insure an adequate
response rate and to avoid the expense of an extended follow-up. Thus
the questionnaire should be restricted to the most critical questions posed
by RTB. There will be little opportunity for open-ended questions, problem
definition, exploration in depth, etc. (some of which may not, at any rate,
be compatible with the questionnaire technique).

Second rioritx should go to field interviews as a supplement to the
mailed questionnaire. The number of interviews should approximate 150; this
approximation can be adjusted downwards since it is dependent upon available
funds beyond those allocated to the main questionnaire survey. The number
of interviews would also be dictated by any decision to limit the field
interview to certain cross-sections of the RDD&E population. The field in-
terviews would serve two general purposes: (a) to explore in depth problems
with both employers and employees regarding personnel utilization, career
opportunities, etc.; and (b) to verify tabulated information derived from
mailed questionnaires from those cross-sections of the RDD&E population' ..
chosen for interviews. Ideally, if interviews are to be used for in-depth
exploration, these interviews should be initiated only after the mailed
survey results have been analyzed in order to determine profitable areas
for in-depth examination or inconsistencies that could be resolved by field
interviews. However, if time constraints do not allow for a waiting period
in which mature data emerge from the analysis of questionnaire responses,
it will be necessary to construct an interview schedule around salient
problem areas that are not being sampled in the survey questionnaire.

Telephone interviews will be considered a third priority if funding
is severely restricted after the mailed survey and all of its attendant
costs of data processing, analysis, and interpretation of results have been
accomodated. As indicated earlier, however, we find it difficult to develop
an enthusiasm for telephone interviews in view of the sensitivities of the
RDD&E population and the difficulties of establishing an appropriate rapport
in this medium of communication. Telephone interviewing is avowedly less
expensive than field interviewing; however, for the same level of funding
our preferences would be for a small number of field interviews. Ways of
economizing on the cost of interviews by confining them to high-density
urban ari:-.as will be discussed in a later section of this chapter. If the
"trade-off" between cost and the number of interviews becomes less than
originally anticipated, telephone contacts will be restricted to obtaining
missing entries on returned questionnaires, follow-ups on non-respondents,
and scheduling of field interviews.

Conduct of the Mailed Surve

Sample Selection

Selection of the sample for the mailed survey will follow procedures
outlined in Chapter 4, Design of the Study.

Procedures for Insurtni Coo eration and a H h Ressonse Rate

Several procedures are recommended for gaining the cooperation of re-
spondents, including advance notification, appeals in accompanying letters,
brevity and confidentiality of the questionnaire itself, and ease of pro-
cedures for completion and return.
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Advance notice to res ondents. Potential respondents may be alerted
in advance through telephone contact, mailing of a brief letter or post-
card, or placing advertisements in newsletters or professional journals.
RTB should request that the contractor employ methods that, in its judgment,
will be the most economical and effective.

Appropriate appeals in cover letters. The credibility of the sender
or sponsor may have a mark-e-d-impact Upon the success of a survey. Therefore,
it is strongly recommended that the contractor secure cooperation in
obtaining a cover letter prepared by appropriate centers, divisions, or
branches within the U.S. Office of Education for USOE-funded contractors/
grantees, and by similar levels within other federal sponsoring agencies
00, NSF, etc.). For questionnaires going to school districts, a cover
letter might be prepared in the Bureau of Elementary and Secondary Education
(BESE) or in the National Center of Educational Statistics (NCES). Samples
of letters that might be prepared by these agencies are shown in the
appendices of Volume. II of this report. The basic letter appended to the
questionnaire should include elements of appeal to the respondent. For
example, the following information has been included in the basic letter to
project directors and unit supervisors in school districts:

1. Purpose of the eduational ROME survey,

2. How the information is to be used,

3. How the respondent will benefit,

4. Cooperation of the respondent personnally is requested,

5. Who (source credibility) is sponsoring the survey,

6. Promise of confidentiality in treating questionnaire responses,

7. Reasons why certain questions are being asked,

8. A promise to notify respondents of results if they wish to receive
them,

9 Expression of appreciation for the respondent's participation in
the survey and for a prompt reply.

As an additional refinement, letters to directors of federally funded
projects can be personalized, since their names can be determined from USOE
lists of principal investigators. However, the same information will not
be known for supervisors of working units in school districts where there
are ROME efforts.

Cleeationnaire_hrgleity. A policy of brevity consistent with the need
to obtain the information required for planning purposes has been followed
in construction of the two questionnaires. Attempts to gain in-depth in-
formation should be derived through field interview. The pretest has in-
dicated that the information now being requested is not unreasonable and
that the responses require only simple directions.
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laintenance of securi-bt. Since there is to be a guarantee of con-
fidentiality as an incentive to participate, it will be incumbent upon the
contractor to establish security procedures that will preclude the improper
use of information. In addition, the contractor will be expected to meet
the requirements of recent HEW policy concerned with safeguarding infor-
mation on human subjects. Security procedures that should be adopted by
the contractor are presented in the following discussion:

1. Questionnaire security. Questionnaires will be returned in sealed
envelopes -and shoLiTd 1i-6f-be opened until they reach the project officer
whose name is on the return envelope. At a minimum, all questionnaires
should carry an ID number for entry on a control sheet. The respcndent's
name should be separated from the questionnaire at the time the ID number
is recorded. The control sheet will serve two purposes: (a) it will
function as a control on non-respondents; and (b) it will serve as a control
on questionnaires received and held secure in locked file cabinets. The.:

same procedures should be used in processing questionnaires in a computer'
center and subsequently in returning them to the project officer. If there
are no key boarding facilities in the contractor's organization, similar
security procedures will have to be developed with the sub-contractor
conducting the key punching, card-deck preparation, or magnetic tapes.

2. Securit of data files and com uter files. Procedures should be
adopted for the security of respondent rosters, data analyses of question-
naire responses, and worksheets that are used for the preparation of such
information. Respondents' name rosters and their ID numbers should be
stored in locked cabinets separately from card decks or computer files,
and only designated contractor personnel allowed access to the information.
All worksheets that have been generated to proof the accuracy of keypunch-
ing or keyboarding should be destroyed after corrections have been made.
One option open to the contractor is to create a separate card deck or
computer tape to include all information from the questionnaire responses
that is considered sensitive. Access to this information should then be
subject to special control procedures regarding check out, access, and
storage.

3. Reporting the results of data analyses. Results of the survey
whether final or interim, should be reported in the aggregate with respect
to salary levels for sub-aggregates of RDD&E personnel, their job satis-
factions, etc., rather than trying such responses to definable projects.

Quality Control Measures

The main steps involved in the conduct of the initial mailout are pre-
sented in sequence below. Quality control measures are described for each
main step to insure that the mailout will be successful.

Advance notice to individuals who will receive the questionnaire.
RTB may direct the contractor to provide advanc:e notice to edaational
RDD&E personnel who will ultimately receive the questionnaires, since there
is some evidence that the use of telephone calls prior to mailing results
in substantial increases in response rates. If telephoning should be used
it will be necessary to develop an appropriate message and to familiarize
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callers with means of avoiding antagonism or hostility. Quality control
in this instance would consist of monitoring calls intermittently and of
having callers adjust their styles if they are unable to establish rapport
with potential respondents. One promising option might be to commission
professionals active in educational RDD&E to conduct a limited number of
calls in their own geographical vicinities.

Initial mailout. It is assumed that the survey questionnaire has
been approved by OMB and that it is final form awaiting reproduction. The
questionnaire items may or may not have been coded. If they have not been
coded, it will be necessary to do so before the reproduction master coRy
may be typed or prepared for printing. Also, the approval symbol from OMB,
date of approval, and expiration date of the questionnaire must appear in
the designated position.

For the employer questionnaire to be mailed to Project Directors,
additional materials must be prepared, including a listing of project
personnel that will have been determined in advance from the original
proposals on file in NCERD. The Project Director will be requested to use
this listing, or an up-dated listing, when he enters his project personnel
by name and the amount of time which they charge to the project.

The following procedures should ensure that errors do not occur in
producing the questionnaire materials and in mailing them out:

Main Steps To Be Taken in Initial
Mailout

Prepare coding for questionnaire
on a draft copy

Enter coding on original copy from
which the reproduction master is
to be typed

Type repro master for questionnaire

Reproduce questionnaires in sufficent
numbers for mailout

Type repro master for cover letters
to questionnaire

Reproduce cover letter in sufficient
copies for mailout

Prepare rosters of individuals to receive
questionnaires and assign ID numbers

Type names on outer envelope for mailing
and addresses

Quality Control Procedures To Be
Applied

Review coding to ascertain that it
in sequence and allocated correctly
to each question

Proof entries on original copy before
submitting to typing for repro master

Proofread repro master against ori-
ginal copy of questionnaire for typo-
graphical errors, content and format

Check questionnaires for blank pages,
inverted pages, etc=

Proof repro masters for cover letters
against their original copies

Make inspection of printer's letters

Proof to insure correct titles,
addresses, zip codes

Check against original listing in
roster
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Type names and addresses on cover letter Check against original listing on
to questionnaire roster

Assemble outer envelope, cover letter, Assure that name and address on
questionnaire, and return envelope for cover letter, outer envelope, and ID
each individual; enter ID number on number are in agreement before sealing
questionnaire; if employer questionnaire, envelope; also, that employee list is
also assemble list of employees; mail correct one for project if mailing
out questionnaires employer questionnaire

Prepare File Card for each individual
and stamp date of mailing and sequence
of mailing

Processing of returns fromerikloyers. Since the survey sample may
easily be divided into sub-samples, it is recommended that the mailout be
conducted in batches. Procedures such as the following should be established
for handling and reviewing returns from project directors.

Procedures for Handling Returns

Maintain daily and cumulative records
of returns

Pull file cards for returned
questionnaires and sort into piles
of usable, undeliverable, etc.

For each partly usable questionnaire,
determine whether it may be made
usable by editing or by contact
with; take appropriate action

For all employer questionnaires
found usable, take employee names
that have been listed and generate
employee sample rosters

Identify all usable employer
questionnaires which indicate
there are no employees and
sort cards for these into
a separate sub-set

Prepare usable questionnaires
for editing and coding

Examine undelivered questionnaires to
determine whether they were addressed
correctly and should be re-addressed
differently

80
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Read each returned questionnaire
and determine whether it is
undeliverable, a refusal or blank,
partly usable but requiring
follow-up, or completely usable

Code each card for undeliverable,
blank, partly usable, etc.

Verify that missing entries and correc-
tions have been made before questionnaire
is placed in usable stack; change
file card from partly usable to
usable stack and re-code

Assign ID numbers to employee
sample rosters to identify their
project assignment and employer

Code file cards for projects
without employers to indicate
that project director will be
mailed one employee questionnaire
that is to be completed by him

Compare address labels with addresses
in orginal roster
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Mail out re-addressed questionnaires

The mailing sequence requires that project directors be surveyed first,
with the request that they identify the full- and part-time employees on
their projects. With the cooperation of the USOE sponsor, the contractor
will secure personnel listings from funded project proposals and program
plans on file in USOE in order to generate separate listings for each
project to be mailed with the employer questionnaire. The employer will
be requested to up-date this list by additions or deletions to indicate
the current project staff with professional and paraprofessional status.
If a project has no employee personnel, it is recommended that the employee
questionnaire be mailed to the project director*with pages 1, 2, and 3 orfly
of the Project Director questionnaire attached. The same procedure would
be followed for unit supervisors who, in effect, may be one-man work grOups
with only temporary needs for assistance from other personnel.

Provision of advanced notice to em lo ees. As employer questionnaires
are returned, employee listings should be taken from them, and advance
notice should be given to the employees. Exclusive use of the telephone
for advance notice is not recommended because of the large size of the
employee sample. Since the initial survey (should serve as) a pilot test
for future surveys to identify optimal procedures in reaching the educa-
tional ROUE population, alternative advanced communication "treatments"
could be tried with both employees and employers. We do not perceive that
a tryout of those described earlier would hurt the outcomes of the survey
even if no differences were found among them in their effects upon response
rates for employees.

Initiation of employee mailout. Starting with an OMB approved employee
questionnaire, the procedures to be followed for the employee forms parallel
those described above for the employer questionnaire under the section
Initial mailout to em lo ers. It will be necessary to prepare master re-
production copies of the questionnaire and its accompanying letter. As in
the case of the employer questionnaire, the letter addressed to employees
should be signed by a ranking federal official in USOE. The letter itself
may be prepared by the contractor.

Rosters of employees should be prepared and an ID number should be
assigned to each name. A record should be made of the date of mailout and
a number indicating the sequence in the mailout to the designated individual.
A card file also should be established for the employees. Construction of
the employee roster and the card file should commence as soon as employee

*These pages contain Project identification, funding, and activity
items that will be required for comparison to personnel in other projects,
the remaining questions are not relevant or essential in this particular

case.
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forms have been returned and employee names drawn from the employer
qw9stionnaires. Card files should not contain employee ID numbers. These
should be recorded only on ithe employee rosters which should be kept in
locked cabinets and made available only to contractor personnel who have
been cleared for the project. The ID number to be assigned to employees
should be cross-referenced to the ID number that was assigned to the
projects director's questionnaire. This cross referencing will enable
later analyses to be run between employer and employee responses.

Processin of returns fromLitlitap_1912fLguestionnaire mailout. Returns
from employees will be processed like the employer returns. Questionnaires
should be sorted and coded as undeliverables, blanks, partly usable, etc.
A check should be made on undelivered questionnaires to see if they were
addressed correctly or if other addresses can be found for the same indi-
viduals. Questionnaires with incomplete responses may require respondent
follow-up by telephone. If a substantial number of blanks or refusals
should be received, then further study of them may be warranted. Telephone
contact with a randomly selected sample of cases may prove revealing. As
problems with returned questionnaires are resolved, the questionnaires
should be moved to the "usable" category and their file cards should be re-
coded to reflect the change. Formal editing and coding should then be
initiated on all usable questionnaires.

A daily record of employee returns should be maintained, including the
number of returns for each day and a record of cumulative returns. Cumula-
tive returns should be expressed in percentages of the total mailout and
should be kept separately for undeliverables, blanks or refusals, partly
usables and usables. If a follow-up is made on partly usable questionnaires
in order to obtain missing information by telephone contact or other means,
they should be added to the "usable" group and cumulative percentages for
the latter should be changed to reflect these additions.

Initiation of first follottup_on emglatra Within the first week
after the initial mailout to employers a card should be sent to all re-
cipients. This card should contain a simple message, e.g. thanking those
who have responded and reminding others in case they have not already done
so. A separate letter should be prepared for the first follow-up. This
letter should reiterate the message of the letter accompanying the initial
mailout; it should also contain a note of appreciation to the respondent
in case he has already returned the questionnaire in the interim, and a
reminder for those who have not yet returned questionnaires. If the initial
returns should be bad (e.g., below 40%), it may be necessary to telephone
employers and urge them to complete their questionnaires. Our best guess,
however, is that the initial mailout will yield a 50-55% return and that
the first follow-up will raise the return rate to at least 65%. Several
follow-ups may be required to achieve a satisfactorily high employer return
rate.

The respondent card file may be used as the basis for the first follow-
up. All cards that have not been pulled in effect comprise the first follow-
up mailing. Procedures of the initial mailout should be followed, with the
sequence and date of mailout to each non-respondent recorded on his card.
Maintenance of such records is necessary if a recapitulation is to be made
in the final report of the return rate from the initial mailout and subsequent
follow-up mailings, the dates of their occurence, time elapsed between first
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and second mailings, etc.

Initiation of first follow-up on employees. The preceding instructions
for a foilow-up maiiout to employers also appTies to employees. One excep-
tion is that the first follow-up may have to be done in two waves. The
first wave will consist of employees whose names were taken from employer
questionnaires. Meanwhile, a follow-up on non-respondent employers will be
sent. Non-respondents in this second group of employees will be the target
of the second part of the follow-up.

Estimated Size_of_Mailed_Survey for
Planning Purposes and_Cost Estimates

Time schedules and cost estimates for conducting a mailed survey of
federally funded projects only have been predicated on the following:

1. There are approximately 1500 federally funded educational
ROME projects.

2. There are between 8,000 to 9,000 RDD&E employees.

3. A sample of approximately 200-300 projects would t5e drawn for
the survey. The ;lumber of project directors to be surveyed
would be the same.

4. A sample of approximately 1,000 employees would be drawn
from projects selected for survey.

Ex lanation of Schedule for Mailed Survey_12_11211y_fungpd Projects

The mailed survey is estimated to require a 10-month work effort.
The schedule of events shown in Table 5.1 has been planned as follows:

Within the first two weeks after contract award, the contractor will
meet with USOE sponsors to review the required work, the schedule of events,
and the interim information to be delivered to USOE.

Work on the contract will commence following the briefing with USOE.
Two tasks could be begun almost simultaneously. First, the federally
funded projects that comprise the survey must be identified. Since the
contractor will be required to locate the projects and to compile lists of
project directors and project personnel, it may be necessary to spend at least
least five working days in Washington, D.C. to compile this information.
The other task that should commence immediately is obtaining clearance for
the questionnaires and reproducing the survey materials'(questionnaires,
cover letters, self-addressed return envelopes, etc.)

Mailout of the employer questionnaire can begin during the second
month of the contracted period and be concluded by the end of the fourth
month. The schedule is presently based on an initial mailout and two
follow-up mailouts. Since a return of 90% is desired for project directors,
special attention should be given to providing advance notice, explanation,
and persistent follow-up to secure employer cooperation.
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The mailout of the employee Questionnaire can begin as soon as employers
return listings of their employees. It is not necessary, therefore, for the
employee mailout to be delayed until all employer returns are in. Employee
listings returned with the first wave of employer returns would provide the
basis for the first mailout to employees, and the returns from each later
follow-up on employers would form the basis for successive mailings to em-
ployees. It is anticipated that processing of returns from the employees
would terminate by the middle of the fifth month.

Editing and coding of all questionnaires would commence with early
returns and would be a continuing effort until all returns were in. Coding
would be completed during the sixth month of the study period.

A labor-intensive effort will be required for processing of open-ended
questions. Both questionnaires have several questions of this kind. Tilts

work would be conducted almost simultaneous by with coding and editing and
. .

would be concluded during the seventh month.

Data processing, including keypunching, establishing a computer file
cleaning operations, and the basic analyses would consume approximately
four months. Data processing would not necessarily be a continuing effort
for that period of time, but it is expected that the file would be main-
tained so that the basic tabulations could be made and so that later cross-
tabulations and other special analyses could be requested.

Report writing could begin as early as the seventh month or earlier, if
desired, on the introductory material dealing with the sampling design,
method of conducting the survey, etc. Interpretive write-up would begin as
soon as data are available.

USOE should receive a draft copy of the final report 60 days prior to
termination of the 10-month period. A month has been allowed for USOE review
although more may be required. The report would then be returned to the
contractor for corrections and publication.

With a computer file established, it may be profitable to continue with
special analyses that would yield information about the educational ROME
population beyond the basic analysis. These special analyses might include
testing of differences among sub-sets of the population on selected charac-
teristics, determining relationships that were not discernible from the
intial report, testing the effectiveness of alternative systemsfor making
future projections of the RDD&E population, and so on. This exploratory
effort rhould be expected to consume a minimum of six additional months and
may require a year. No attempt has been made to schedule this work since
much of it would depend upon findings in the basic analyses.

gAillanation of Estimated Costs for the mailed Survey._

Cost estimates are presented in table 5.2 .

The total salary estimate ($34,718) includes an averaged employees'
benefit cost at 30% of base salaries.

Data processing and computc:r costs have been estimated on the basis of
obtaining mainly the basic analyses and cross tabulations. They may not
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Table 5.2

Estimated Costs for Conduct of Mailed Survey
(Includes 1,000 Employees and 300 Employers)

Project Personnel

$ 3,510
8,250
4,122
1,557

Principal Investigator 2 man-months @ $1,755
Sr. Professional 6 man-months @ 1,375
Data Analysts or Assistants 6 man-months @ 687
Clerk/Typist 3 man-months @ 519

Com uter-Data Processin Personnel

$17,439

?

Project Supervisor 2 man-months @ $1,375 $ 2,750
Data Processor 5 man-months @ 992 4,960
Data Clerks 3 man-months @ 519 1,557

$ 9,267

Total Salaries $26,706
Benefits at 30% of Salaries 8,012
Total Salaries and Benefits $34,-718

Additional Survey Costs

Reproduction of Questionnaire $ 500
Postcards, Postage, and Mailing 740
Telephone Follow-up (for 150 calls at average cost of $10

for 30 minutes) 1,500
Key Punching 390
Computer Processing 3,000
Travel (Includes 4 trips for one person to Wash., D.C. from

West Coast & per diem at $32 a day for 8 days; includes
also one trip for two people for 5 days to derive project
information. Airline travel estimated $350 per round trip) 2,700

Report Production 1 500
Total Additional Costs $10,330

Total Costs without Overhead $45,048
Overhead Estimated at 50% of Salaries (50% of $26,706) 13,353
Total Costs plus 50% Overhead $58,401

Fi7



5.23

cover all the analyses described in Chapter 7.

Additional costs have been estimated for reproduction of materials,
mailing computer processing and writing of the final report. Travel has
been planned from the t distant U.S. point (West Coast) to Washington,
D.C. several trips have been planned for initial for interim visits. A
stay of at least one working week for two people also has been planned so
that information on project directors, project location, and project per-
sonnel may be identified from records USOE and other federal agencies.

Estimated costs for an extended analysis of survey data. Beyond the
basic output of survey findings as described in the chapter on data analysis,
computer files were generated that will allow for further statistical analyses
analyses which should add to the accumulation of knowledge about the RDD&E
population, its structure, and activities. These extended analyses would
be concerned with such projects as determining the factor structure of RDD&E
activities, developing more precisely the employee composition of projects
according their RDD&E "mix" and their substantive content, as well as other
analyses that would inevitably lead to refinements in the survey question-
naries and the introduction of new inquires for a second survey.

The following costs are estimated for the above purposes.

Software $ 3,000

Computation 8,000

Salaries for
Computer Supervision

and Analysis 15,000

File Maintenance &
Data Processing
Assistant 10,000

Preparation of
Monograph 20,000

Total $56,000

The costs for extended analyses are, of course, negotiable. The RTB
may request that the contractor submit an estimate of costs for a limited
number of analyses which appear most promising.

The Conduct of Field Interviews as an Ad nct to the Mailed Surve

Several reasons were advanced in the preceding section for the develop-
ment of brief questionnaires. As a result, the Employee questionnaire
samples only 25 as compared to 94 RDD&E activities that were identified by
the AERA Task Force. The need exists, to assemble more information on work
and needs for training and also to determine correlaries between employers
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and their employees as to perceptions of training needs, employee utili-
zations, etc. Further, there is a need for exploration of problem areas in
depth. For these reasons, it is recommended that at least 100 field inter-
views be conducted. The interviews may serve purposes than those advanced
above, namely, to provide verfication and to help resolve inconsistencies
in the results of the mailed questionnaire.

Procedures for the Develo ment of the Interviewer Schedule and Conduct of
the Interviews

Develo ment and pretest of the interview schedule. The interview
schedule should include questions initially requested by RIB but which were
not included in the mailed questionnaires (e.g., because of length or com-
plexity). The schedule also should provide for exploration in depth of
topics receiving superficial treatment in the mailed questionnaires. Some
of these include:

1. Project involvement in RDD&E activities

2. Training needs

3. Effectively utilizeing personnel

4. Problems in recruitment and selection

5. Developing effective in-house training programs

6. Problems in retraining personnel from other disciplines or work
backgrounds

7. Career opportunities and perceptions of educational RDWIE as
a permanent career

Effects of fluctuations in research budgets upon personnel
utilization

9. New and unique demands placed upon project directors and project
staff as a result of changing trends in federally funded projects.

10. Problems in creating viable roles in large federally funded projects
for paraprofessionals with minimal education.

11. Extent and use of subcontractors, consultants, advOry boards, etc. to
to augment in-house staff capability.

The initial form of the interview schedule may be pretested with
directors of projects and their employees in the contractor's local area.
A revised version would be submitted to USN for clearance. While await-
ing clearance, further planning would continue for conduct of the interview
phase.

89
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Selection of the interview sample. Selection of the interview sample
may be guided by the same procedures chosen for the mailed survey; however,
an area sampling stratification may precede the funding stratification see
Appendix E) to reduce travel costs.

Selection and trainin of interviewers. A substantial number of inter-
views wil be con ucted at universities, federally funded educational
laboratories, and in private R&D organizations. Individuals with experience
in such organizational settings should be preferred as interviewers.
Names of qualified individuals could be obtained from local survey research
organizations. Interviewers should be brought into the contractor's organi-
zation for a training session of approximately three days to become famil-
iarized with the purpose of the survey and the kind of information to be
elicited. They should also be provided with supporting information regard-
ing projects they are to visit.

Contacting interview respondents. Interviewers should refrain from
contacting potentialents until the latter have received a letter
from the contractor requesting their cooperation. Ideally, this letter
should also be signed by a prominent official in USOE as has been recommend-
ed for cover letters to mailed questionnaires. Interviewers should then
contact project personnel by telephone to obtain their agreement and to
arrange for a convenient time and date.

Contractor review of initial interviews. Interviewers should submit
the results of their first few interviews to the contractor and not conduct
further interviews until provided with feedback from him. Interviewers
should be instructed to return completed interview materials without delay
so that continuing review may be made.

Reduction and cate orization of interview information. Reduction of
such nomina information as age, e ucation, an race of respondents to
tabular form can begin immediately. On openended responses, it may be
necessary to transfer the information to cards for purposes of sorting
and categorization.

Schedule for Obtainin 100 Field Interviews

Starting with the development of a pretest version of an interview
schedule, it is estimated that eight months would be required to gather,
analyze and interpret the results of 100 interviews as shown in Table
Development, pretesting, and final revision of the schedule would consume
.almost four months including time for clearance from OMB. Interviews
would occur during the fifth month. During the final three months, the
data would be analyzed and tabulated and the first draft of a report on the
interview results would be prepared. The schedule for completion of these
activities is shown in Table 5.3.

Estimated Costs for the Conduct of 100 Interviews

Estimated costs for 100 interviews of RDNE personnel in federally
funded projects throughout the United States are shown in Table 5.4. Costs
have been estimated on the following basis:
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Table 5.4

Estimated Costs for Conduct of 100 Interviews of
Educational RDD&E Personnel Throughout the U.S.

Contractor Personnel Costs

Principal Investigator
Sr. Professional
Data Assistants
Clerk/Typist

2 man-months @ $1,755
4 man-months @ 1,375
6 man-months @ 687
1 man-month @ 519

Total Contractor Salaries
Benefits of 30% of Salaries
Total Salaries and Benefits

Interview Costs

Salaries for 5 Interviewers (Includes $100 for 3-day training
session and $250, for conduct of 20 interviews, or $350 for
5 interviewers)

Additional Costs

Estimates for Interviewer:

Air Travel
Car Rental
Gas
Subsistence
Per Diem
Mailing
Telephone

Materials and Reproduction

Total Salaries and Benefits

550
60 ($20/day for 3 days)
20
18

192 ($32/day for 6 days)
10

200
$1,050 x 5 Interviewers

Total Additional Costs

Total Costs without Overhead
Overhead Estimated at 50% of Salaries (50% of $15,401)
Total Costs plus 50% Overhead

5.27

$ 3,510
5,500
4,122

519

$13,651
4,095

$17,746

$ 1,750

$19,496

$ 5,250

200

$ 5,450

$24,946
7,701

$32,647
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1. Salaries have been costed for the contractor team that would de-
velop and pretest the interview schedule, supervise the field
effort, analyze interview results, and prepare a final report.
This team would consist of the principal investigator for the
entire survey, a senior professional primarily responsible for
the interview phase, and two data assistants.

2. Interviews would be planned in ten major urban areas and five
interviewers would conduct 20 interviews in his own immediate
area and in the most contiguous urban areas in each region.

3. Interviewing contracts would be prepared for the following flat
rates: $100 for the three-day training session, and $250 for the
conduct of 20 interviews.

Planning would be based upon four interviews per day, or an
approximate total of five days of interviewing. Two days would be
spent in the local area of the interviewer, and the remaining three
days would be spent in other areas that would necessitate air
travel, per diem, and car rental.

Conduct of Interviews in Federal A encies Associated with
Educational RDD&E Pro and Pro'ect Monitorinram Plann n

Approximately 400 professionals and paraprofessionals may be employed
by the "core" federal agencies. In educational ROOM, including program
administration and planning, program evaluation, monitoring, and the analysis
and compiling of educational statistics. This population is different in its
composition, functions, and training needs from the staffs of federally
funded projects, although many government professionals may have similar
background and interests (Gideonse, Chapter VI). It is felt that a minimum
of SO interviews will be required to describe this population, how it is
employed, its training needs, and its projected personnel needs. An in-
terview guide will have to be tailored. No attempt will be made here to
describe the questions that should be included since the guide should be
developed on the basis of Preliminary interviewina and Pretested in the
federal agencies. The agencies that will be contacted during the interviews
include USOE, NSF, 0E0, NIMN, and OCD. Further identification of appropriate
organizational units within these federal agencies will be made in consul-
tation with the USOE sponsor when the study is initiated.

Schedule for Conduct, Analysis, and Reporting of 50 Interviews

The schedule for the conduct of 50 interviews is shown in Table 5.5.
Approximately 6 months is estimated for development through interviews and
final reporting of the results. This esttmate could conceivably be shorten-
ed if OMB clearance could be obtained in less than a month. Although inter-
views could be scheduled during this time, it would be preferable if clear-
ance time could be reduced to two weeks.
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lanation of Cost Estimates in Federal Agencies

Cost estimates for obtaining 50 interviews from personnel in federal
agencies associated with planning, programming, or monitoring of educational
ROBE are shown in Table 5.6. These costs include contractor support and
the hiring of a qualified individual residing in the Washington, D.C. area
to conduct the interviews.

Contractor support would be required for development of the interview
guide, including some preliminary interviewing. The contractor also would
integrate results of the interviews into final reports.

The individual to be hired in the Washington D.C. area would be recom-
pensated at the rate of $50 per day for a period of seven weeks. It is
estimated that 50 interviews and the scheduling required for them could
easily be accomplished within five weeks. The remaining two weeks would be
used for familiarization with the project, actual participation in the
development and tryout of the preliminary version of the interview guide,
and consolidation of the results after the interviews are completed.

The Conduct of Telqphone Interviews

Telephone interviewing would provide a third way for contacting respon-
dents. Although telephone interviewing is less expensive, preference would
be given to field interviews. However, telephone interviewing appears to
be a special technique that is not necessarily favored by those trained in
field interviewing, and it is understood that problems do exist in using
this medium.

On the other hand, if highly respected professionals in educational
ROME can be recruited and trained, the method may be attractive. The con-
tractor should consult Dr. Blaine Worthess, Boulder, Colorado, regarding
the AERA Task Force experience.

An analysis was made of telephone costs assuming a West Coast con-
tractor and calls to be made to all parts of the country using direct
dialing on a station-to-station basis. Assuming a 15-minute scheduling
calls for turndowns, re-scheduling, etc., the following cost estimates were
determined (see Appendix 6 for supporting data):

For 60 telephone interviews
plus extra calls $1188.

For 120 telephone interviews
plus extra calls $4360.

For 240 telephone interviews
plus extra calls $8720.

These estimates are exclusive of personnel costs.

Telephone calls would be useful in support of the mailed survey to
clarify response or to obtain missing information. They would also be



TabL 5.6

Estimated Costs for Conduct of 50 Interviews
in Federal Agencies in Washington, D. C.

Contractor Personnel Cost-

Principal Investigator
Sr. Professional
Clerk/Typist

Other Costs for Contractor

2 trips to Washington, D. C.
6 days per diem
Telephone
Materials and Reproduction

Costs for Conduct of 50 Interviews

Interviewer Costs:

7 weeks or 35 man-days
Subsistence and other expenses

(parking, gas mileage,
meals, taxi costs, etc.

Telephone
One trip to contractor-Air travel
3 days per diem

1/2 man-month @ $1,756 878
1 man-month @ 1,375 1,375
1 man-month @ 519 519

Total Contractor Salaries $ 2,772
Benefits of 30% of Salaries 832
Total Salaries and Benefits $ 3,604

$350 per round trip $ 700
$32 per day 192

200
200

$ 1,292

Total Contractor Costs $ 4,896

$50 per day

$20 per day for 35 man-days

$32 per day

Total Interview Costs

$ 1,750

700
100
350
96_

$ 2,996

Total Costs without Overhead $ 7,892
Overhead Estimated at 50% of Salaries (50% of $4,552) 2,276

Total Costs for 50 Interviewers Including Contractor
Support for Development and Monitoring 0,168

5.31



5.32

useful as an adjunct to field interviews should the interview sample includeprojects that were so removed fromthe major urban areas that they would notjustify travel costs.

Procedure for Tele hone Interviews

A scheduling call would be followed by a mailout of materials if theproject director consented to the interview. These materials would enablethe project director to assemble information on project costs and staff inadvance of the interview and provide a general outline for the discussion.

If the employee is to be selected from the same project, the directorwould be asked for employee names and an employee would be scheduled alsofor later interview. There may be some reservations among employees inresponding frankly during an extended telephone interview since there maybe a lack of privacy in the project environment. One option would be tocall the employee at his home for the interview. The other option wouldbe to schedule employers and employees from different projects entirely.

Schedulin of 100 Tele hone Interviews Includin All Stud Phases

Although we have stated preferences for field interviews, the RTB maywish instead to consider the use of the telephone interviews. Thesecould either supplant the field interviews or provide for additional inter-views.

In Table 5.7 a schedule is presented for the conduct of 100 telephoneinterviews including the tasks required from initial development of twointerview schedules (Employer & Employee) to the analysis and reporting ofresults. Nine months are estimated for completion of this project. Itis conceivable that at least one month could be saved with early success indevelopment of pre-test versions, and if time were to be saved in OMBclearance and RIB review of an initial draft of the final report. If theresults of the telephone survey were not to be perceived as a separatereport, they would be incorporated into a final report embodying resultsfrom the mailed survey and other projects funded under the same contract.

Scheduling and conduct of telephone interviews is planned on the fofollowing basis: two professionals would be responsible for both re-sponsibilities. A senior professional would handle interviews of projectdirectors and employers.

A week of scheduling 30 calls would be followed by a week of 25 inter-views that would be consummated. Five weeks would be required for schedul-ing and interviewing respectively, with the number of calls estimated asfollows:

No. of calls
Desired

40 Employees

60 Employees

100 Total

No. of 15- in.
Schedulini Calls

60

90

150

9.

No. of 60-min
Tele hone Interview Calls

50

75

125
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Extra calls are included beyond the desired 100 interviews because of
turndowns, call-backs, finding that there are no employees, finding that
the project has terminated, etc. For 100 interviews, about 40 projects
would be involved with a project direct and at least one employee from
each project. In some cases the project might yield two employees.
Another option is to round off at 50 projects and draw an equal number of
employers and employees from each one.

Estimated costs for the conduct, analysis, and reporting of the tele-
phone interviews are shown in Table 5.8.



Table 5.8

Estimated Costs for Conduct, Analysis, and Reporting
of 100 Telephone Interviews

PersonneT .Costs

Principal Investigator
Sr. Professional
Professional
Data Analysts

Additional Costs

2 man-months @ $1.755
4 man-months @ 1,375
1 man-month @ 991
4 man-months @ 687

Total Salaries
Benefits estimated at 30%
of Salaries

Total Salaries and Benefits

Telephone Costs
150 scheduling calls at average cost of $6.00 for 15 minutes
125 interviewing calls at average cost of $20.00 for one hour

Total Telephone Costs
Mailing Costs
Materials and Reproduction

Total Additional Costs

Total Costs without Overhead
Overhead Estimated at 50% of Salaries

(50% of $12,749)

Total Costs plus 50% Overhead

iOO

$ 3,510
5,500

991
2-,748

$12 749

$12 749
3,825

$16,574

$ 900
2,500

-$ 3,400
100
200

,700

$20,274
6,375

$26,649
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Chapter 6

CREATION AND USE OF DATA BANK

The initial reeuirements for this study included the description of a
data bank that could be updated with each biennial survey. In view of the
limited funding and probable small size of the initial survey effort, there
is a real question regarding the need to establish a complete data file
system at this time. However, the survey data should be formatted and docu-
mented so that it would be compatible with such a system. The capabilities
of existing data processing eystems are discussed in Appendix F.

File System

The initial "data bank" will contain two files: an Employer Data File
and an Employee Data File, both containing formatted, coded data elements
for retrieval and statistical uses. The Employer File will contain personal
identifiers and addresses for employers since this file may eventually serve
as a source for generating samples for use in special surveys. The Employee
Data File will contain employer codes thereby linking the files. File
structuring for data retrieval and statistical purposes should be a fixed
format of variable length with one or more repeating groups if at all possi-
ble for programming simplification and computer processing speed. Repeating
groups may be defined for such items as project identification, earned
degrees, employment history, etc.

The files will probably be maintained on magnetic tape for economy and
because most file processing will entail search and extraction from the
entire file. File updates may be very infrequent. The entire file will
probably be contained on one tape reel.

File creation. Figure 6.1 represents the file creation. The selected
contractor or NCES) will undertake the editing, coding, and control of
questionnaire source documents and perform all operations necessary to
prepare the data for keyboarding. Batches of questionnaires or changes
should be subject to final quality control scan before keyboarding. An
edit and format transaction program module (see Figure 6.1) formats the
data and performs validity checks on the data.

Two formatted transaction files are generated, one for employers and
the other for employees.

Updating and correction. The process of updating and correcting is
shown in Figure 6.2. Major updates of the file are accomplished by using
the transaction tape inputs from Figure 6.1. Provision for minor correction
by punched card transactions are desirable. An update and correction program
module should provide the capability to generate a new updated master tape
as well as a print tape for the listing of all new added or changed records.

101
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Information Retrieval

The requirements for information retrieval may derive from:

o capability in which lists of agencies
specific capabilities or characteristics are required.

Special purpose surve s in which the formatted Employer
Data File will be used as a source for generation of
samples.

File subset generation for use in statistical analyses.

The first type of search may entail a more detailed specification of
search criteria to focus on the specific objectives of the search. Search
specifications must be expressible as variable length logical strings of
conditions applying to defined data elements and must allow for combined
tests so that many elements in a file may be tested concurrently. A
second requirement is the capability of extracting desired data elements
from selected records and recording these in fixed format on a tape or
disk. Also desirable is a capacity for variable report format specification
using the extracted data elements as input. Format of output reports may
vary with search request and should be specifiable.

The second type of retrieval, special surveys, is basically similar
in nature and requirement to the first, although specification of search
variables will generally be less complex. This file subset may be required
for analyses of the information already contained in the files and labels
may be needed for mailing of the sample survey.

Retrieval for statistical purposes again involves record selection,
although c"-,nerally fewer criteria will be applied and much larger file
subsets will be created. Data element extraction will be needed to format
an abbreviated record containing only the elements needed in the analysis.

The retrieval flow is shown in Figure 6.3. Retrieval and formatting
will be batched. File search will be sequential rather than random access.
Interactive searches will not be j!2stified due to cost. The software
selected should have the following features;

° Parameters for control of retrieval and formatting should be
input by punched cards.

O All data entries that meet specifications should be available
for selection and extraction (note: security features may be
desirable with respect to sensitive data elements).

O Selection logic should include relational operators (equal,
less than, greater than) and connectors (and, or, not).

Specification of matching values in the selection criteria
should allow for masking out part of the data item as
irrelevant to the criteria.

Searching of repeated groups should be possible.

1 4
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Data should be extractable from the master file in one
run and placeable in subfiles for further processing,
analysis or report generation

There should be flexibility in specification of report
and subfile formats.

Statistical Processing_Capability

The program should provide flexibility to specify variables and
formats. Generally the need will be for commonly encountered survey
research processes such as counting, organizaing, summarizing and
tabulating. Most data items will be qualitative categories. Relatively
few items will be quantitative (e.g. dollar volume, percent of effort
spend on work activity).

Single variable frequency distributions will be needed with tabula-
tion formatting for: frequency counts for specified class intervals,
cumulative frequency distributions, percent distributions, or cumulative
percent distributions.

Cross tabulation capability will be necessary to generate two-way
and three-way crossbreaks with row and column totals.

Provision for counts of the number of observations, number of no-
responses and the fligh and low values for quantitative variables should be
required.

Provision for computation of the following statistics may be desirable:
mean, median, mode, standard deviation, standard error, correlation, test of
difference of two means, test of difference of two univariate or bivariate
distributions.

The ability to format the resulting distributions or tables with
appropriate titles, row and column headers and statistical labels is
desirable. The statistical analysis flow is shown in Figure 6.4.

Estimated Cost of Maintenance of a Data Bank for TWo Years

The following costs are estimated for maintenance of the data bank
during the two-year interim between surveys:

Maintenance of files, tape back-ups, etc. $ 1,000
Special requests for analyses 2,000
Part-time data processer/librarian 10,000

$13,000
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Chapter 7

ANALYSIS, INTERPRETATION, AND REPORTING

Introduction

This chapter will examine the items contained in the employer
and employee questionnaires and suggest analyses that could be under-
taken. The discussion will be organized in the order that the survey
report might follow.

Listing of Available Information

Before proceeding to a discussion of recommended analyses, it may
be helpful to review the content of the questionnaires and the types of
data that may be derived. The reader will find copies of the draft
questionnaire in Volume II. A listing of the data follows.

Data Available for Apal/lis from th_e_Ernplo_y_er Questionnaire 1

The Employer Questionnaire contains 14 questions relating to person-
nel composition, recruitment, selection, attrition, and methods for train-
ing. It also requests information on each project with respect to its
funding level and sources, major areas of work effort (reported in terms
of 12 basic activities in education RDD&E), and major areas of concern
with regard to the content of the investigation and project objectives.

Approximately 150 measures or items can be derived from the question-
naire. A description of the items is to be found in Table 7.1.

Data Available for Ant1y1j5 from thpioyee

The Employee Questionnaire consists of 16 questions relating to
demographic information concerned with age, sex, race, etc.; job information
regarding salary, length of time on job, supervisory responsibi ities,
job satisfaction and advancement possibilities; preyilaiL_tAtigation and
work experience with respect to its extent, type and relevance for current
RDD&E job; current involvements on the job in 25 activities running the
gamut of educational RDD&E; traininq interest, i.e., the desire to
receive training in any of the 25 activities, and the importance of
receiving college credit for training; and, finally, training experience,
i.e., involvement in tnternships, supervised OJT, etc., and the value
perceived by employees for various training approaches.

The list of variables is shown in Table 7.2.

1 The Contractor/Grantee and LEA employer forms of this questionnaire
differ only in their cover pages and requests for funding and project
information.
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Table 7.1

Employer Questionnaire Data

Nr. of
Items

Question
or Page

Nr

Variable
Reference

Nr

1

Data
Type Item Description

Project cAtc_gprization and Filing__

Var Pi 2

Types of RDD&E projects engaged in
by school districts -- no. of res-
ponses made to each type

Major RDDEtE functions performed in
school districts -- no. of respon-
ses in each functional area

Var P 1 Project objectives as defined by
project aITTE-55T--;.- classifica-
tions to be determined

Var P1 4 Projects defined according to
their content area -- voc. educa-
tion, teacher training, disadvan-
tages, _pre-school, etc.

10 p2 5-14 R Type of organization in which
project resides (school district,
university, private R&D organiza-
tion, etc.)

p2 15-17 R Project funding levels (last fis-
cal year, current fiscal year and
antici ated for next fiscal ear

9 p2. 18-26

12 29-40

1 41

27

1 28

Sources of current fiscal yeav

Allocation of project work effort
to 12 major RDD&E activities (con-
ducting basic scientific inquiry,
testing and evaluating new pro-
rams etc.

S ecified "other" activities

Annualized Finding Level
recoded

Duration of Project(precoded in
months)

1 Var indicates the number of items is variable depending
on coding schemes developed by contractor

2 Data Types: C- Coded by survey contractor
R= Response marked by respondent on questionnaire
D= Derived in,data processing from other responses

.109



7.3

Table 7.1

Employer Questionnaire Data (cont.)

Nr. of
Items

Question
or Page

Nr

Vai7M-5ili-- Data
Reference Type

Nr

1 2 42

2
43
44
45

1 2

2

47

48

49

1 2 50

2

51

52

53

2 54

2

55

56

57

4 4

58

59

60

61

Item Description
Project Cate orization and Finlim_

Staff

No. reported as professionals
full time or art time

No. of professionals - full time
No. of professionals-part time
No. of professionals -full time
e uivalents

No. of oaraprofessionals(full
time and art time

No. of
time
No. of paraprofessionals - part
time
No. of .paraprofessionals
time e uivalents

No. of technical personnel( ull
time and_aE,r_ttir____._L___ne

No. of technical personnel-full
time
No. of technical personnel-part
time
No. of technical personnel
time e uivalents

paraprofessionals full

- full

full

No, of clerical personnel(full
time and art time

No. of clerical personnel - full
time
No. of clerical personnel - part
time
No. of clerical personnel - full
time e uivalents

No. of currently unfilled posi-
tions -- professional
No. of currently unfilled posi-
tions -- paraprofessional
No. of currently unfilled posi-
tions -- technical
No. of currently unfilled posi-
tions clerical

0
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Table 7.1

Employer Questionnaire Data (cont.)

Mr. of Question
Items or Page

Nr

4 4

Variable Data
Reference Type Item Description

Nr Project CtEgorization and Eindinat___

4

62 R No. of personnel losses during last
year -- professional

63 R No. of personnel losses during last
year -- .paraprofessional

64 R No. of personnel losses during last
year -- technical

65 R No. of personnel losses during last
ear -- clerical

66

67

68

69

70

71

72

73

4 6

74

75

76

No. of personnel additions during
last year professional
No. of personnel additions during
last year -- paraprofessional'
No. of personnel additions during
last year --technical
No. of personnel additions during
last_y!2r_aa_clerical

No. to be hired in
professional
No. to be hired in
paraprofessional
No. to be hired in
technical
No. to be hired in
clerical

next two years--

next two years--

next two years--

next two years--

If funding increased by 25% next
Year:
No. of people to be added
professional
No. of people to be added --para-
professional
No. of people to be added --
technical
No. of people to be added --
clerical

4 4
&
2 78

79
80
81

Derived Staffing Proportions
Proportion currently unfilled to
filled positions
Professional (VR #56 VR #40)
Paraprofessional (VR #57--VR #44)
Technical (VR #58--VR #48)
Clerical (VR #59--VR #52

ill
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Table 7.1

Employer Questionnaire Data (cont.)

Nr. of
Items

Question
or Page

Nr

Variable
Reference

Nr

Data
Type Item Description

Pro .ect Cate orization and Finding__

Personnel Attrition Rate (Loss Rate)
4 4 82 D Professional (VR #60 -- VR #40)

83 D Paraprofessional (VR #61 -- VR #44)
2 84 D Technical (VR #62 -- VR#48)

5 D Clerical (VR #63 -- VR #52

Personnel Addition Rate (Gain Rate)
4 4 86 D Professional (VR #64 -- VR #40)

87 D Paraprofessional (VR #65 --VR #44)
2 88 D Technical (VR #66 VR #48)

89 Clerical VR #67 -- VR #52

Prospected Hires Rate (over 2 years)
4 5 90 D Professional,(VR #68 VR #40)

91 D Paraprofessional (VR #69 --VR #44)
2 92 D Technical (VR #70 -- VR #48)

93 D Clerical (VR #71 -- VR #52)
Hypothetical HTT---(7-5% increa
next year)

4 6 94 D Professional (VR #72 -- VR #40)
95 D Paraprofessional (VR #73 --VR #44)

2 96 D Technical (VR #74 -- VR #48)
97 D Clerical (VR #75 -- VR #52

1 98 D Staff Proportions for Full Time
Equivalents

4 99 D Professional (VR #43 --VR #96)
100 D Paraprofessional (VR #47--VR #96)
101 D Technical (VR #51 --VR #96)
102 D Clerical (VR #55 --VR #96)

Staffing Comments
1 103 R Commented on Current Vacancies

(Yes, No)
V r 104 Reasons for Current Coded)

1 4 105 R Commented on Losses (Yes No)
Var 4 106 C Reasons for Losses Coded

1. 4 107 Commented on Additions (Yes, No)
Var 108 Reasons for Additions (Coded

Var 6 109 Required Skills in 25% Funding
Increase
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Table 7.1

Employer Questionnaire Data (cont.)

Nr. of --uestion Varia. e _ata
Items or Page Reference Type

Nr Nr

7 110-113
Var 7 114

Item Description
Project Cate orization and Findin

Trainin
Types of 1n-house Training Used
In Past Year
Types
Others specified (coded)

Value Placed in Training Approaches
8 115-112 R Approaches
Var 123 Others specified (coded)
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Table 7.2

Employee Questionnaire Data

Nr. o
Items

uestion aria e lata
or Page Reference Type

Nr Nr
Item Description

1 1 Project Code Number (links question-
naire to project data. See employer
variable 157

2

5

10

11

1

1

4

Personal and Job Information

Sex (Male, Female)
Race (Caucasian, Black, Oriental,

Spanish surname, other)
A (10 brackets

5
6

Salary (11 brackets)
Less than full time-fraction

Project title (compare with list of
ro'ects to verif variab'e 1

Job title or pps ition

Length of time
Nr. Years
Nr. Months if less than 1

in present position

Number of eo e su ervised

Var 1 Job Descri tion ost coded)

1 Status (Professional or Paraprofes-
sional) from employer form variable
158, may be part of project Code
Number VR #2 above

1 7 13 R Satisfaction with present job
(5 pt scale)

Var 7 14 C Comments on reasons(post coded)
1 8 15 R Advancement Possibilities (5 pt scale)

Var 8 16 Comments on reasons iost coded

Previous Work Experience

1 1 17 Employed Previously (Yes, No)
6 1 18,-23 Nr of years with types of employers

(college or university, Education-
al RDD&E Organization, Government,
Business and/or Industny, School
District, Other

4
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Table 7.2

Employee Questionnaire Data (cont)

Nr of Question
Items or Page

Nr

Var 24

6 1 25-30

1 1 31

1 1 32

Var p2 34

Var p- 34

21 2 36-56

Var 2 57

2 58-60

25 3 61-75

Var 3 76

Variable
Reference
Nr

Data
Type Item Description

C Years for specified "other"_types
. of employers (post coded)

R Relevance of previous employment
to present job (Low, Moderate,
High)

Total Nr of years of previous em-
lo ment of h- h relevance

Total Nr of years of previous em-
lo ment of moderate relevance

Education

Highest level of education attained
(8 levels)

Specified other Professional
degree (post coded)

Major field for highest degree
ost coded

Nr of courses taken in each of 21
educational areas

Nr of courses taken for other sub-
Sect areas ( ost coded

Identification of 3 courses most
im ortant for current work

25 77-101

Astixity Profile

Degree of current involvement in 25
RDULE Activities (7 point scale)

Involvement in "other" specified
activities iost coded

Training

Interest in additional training in
25 RDWEE activities (great, small,
no interest)
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Employee Questionnaire Data (cont)

Nr of
Items

Var

Question
or Page

Nr

3

Variable Data
Reference Type

Nr
Item Description

4

102

103-105

106

112

113

114

115

116

117

6 5

Var

Var

1

Var

Var

5

5

6

6

Interest in additional training for
"other" activities

Amount of training none, very little,
moderate, extensive) in OJT or
internship, inservice courses or
"other"

Other s ecified trainin

Value placed on six training ap-
proaches (little or no, some,

Other specified training approaches
ost

Comments on training approaches(post
coded

116

Importance of receiving college credit
for training_iLpoint

Comments on reasons for importance of
colle e credit lost coded

Project Identification Codes:
Contract/Grant or LEA
Funding level_of project
Size of school district
Setting (R&D Center, Laboratory,etc)
Project ROME profile type
Geographic Region
etc.
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The recommended survey is in fact four semi-independent surveys
that may be related to each other as suggested in Figure 7.1

Figure 7.1

Four Educational RDD&E Populations

fartIlKtn

Federally Funded Projects

Local Educational Agencies

ETElagt

1. Project

Directors

2. Project

Staff

3. LEA Unit

Directors

4. LEA Unit

Staff

Because the federally funded RDD&E project populations (1 & 2)

are markedly different from the local educational agency RDD&E popu-

lations (3 & 4) in terms of (a) the method of sampling and statistical
estimation, (b) their probable types of activities, personnel and training

requirements, and (c) the special USOE audiences with different interests

in the survey results, it is suggested that the analysis of the federally

funded data be treated separately from, but compared to, the local educa-

tional agency data.

Outline of the Survey Report

The following is a suggested outline for the report, which the

discussion in this chapter will follow.

Chapter 1 Highlights

Chapter 2 Federally Funded Educational RDD&E Contractors and Grantees

A. Employer Characteristics

B. Employee Characteristics

C. Personnel Requirements

D. Training Requirements

E. Financial Information

Chapter 3 Local Educational Agency RDD&E

A. Employer Characteristics



B. Employee Characteristics

C. Personnel Requirements

D. Training Requirements

E. Financial Information (if collected)

Chapter 4 Special Personnel Population

A. Equal Opportunity and Affirmative Action

B. Paraprofessionals

C. Part-time Staff

D. Regional Distribution

Chapter 5 Comparison to Other Available Data

A. The National Register

B. The APA Manpower Data System

C. The NEA Salary Survey

D. AERA and Oregon Studies

Appendices

A. Technical Notes

B. Supplementary Tables

C. Questionnaires

7.11

The discussion of analyses in the subsequent sections will follow t e
above outline.

Highlights (Chpter 1)

This should be a brief section which, in narrative and graphic form,
summarizes the survey results. The survey purpose, methods, and limitations
should be briefly described. Contractor/Grantee project numbers, dollar
distribution, activity profiles, settings and geographic distribution may
be covered. Project employee numbers, demographic variables (age, sex, race),
educational and experience backgrounds, and job satisfaction may be covered.
Similar data for LEA's would be presented. Personnel requirements may be
summarized, possibly focusing on size and composition of staffs, vacancies
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and turnover rates, methods of recruitment, sources of recruitment, and
hard to fill skills. Training requirements may be summarized in terms of
the most frequent or critical needs of employers and employees, noting
any unusual differences among settings or types of RD&D or E employers.

Fec_lery Funded Educational RDD E C ntractors and G antees Cha ter

_Emptloy2r_characteristics

This section should begin with a description of the survey method,
if it is not discussed elsewhere. A brief description of the federally
funded programs, presenting pertinent statistics on total numbers of
dollars and projects, etc., should also appear.2 General findings should
be presented in both narrative and tabular form for:

'number and types of project

'dollar size distribution

'federal program

'content or substance of RDNIE effort

'activity profile

'institutional settings

'geographic distribution

'cross tabulations of the above.

Number and t es of ro ect Since the project is the primary sampling
unit, the number of projec ollar distribution, project duration, source
of federal program funds, and general type of project can be ascertained from
federal project offices for both the population and the sample. The USOE
Projects and Grants Information System (PG1S) may be used to organize and
tabulate this type of information for most USOE projects at the time the
sample is selected.

The extreme range in dollar size and variable length of project dura-
tion deserve special attention. In Chapter 4 it was recommended that project
funding be connected to an annual basis to arrive at a "measure of size"
that would accurately estimate the size of project staff. It was also
recommended that project sampling be stratified on an "annualized" federal

2 Material for USOE can be found in publications such as Research for
Progress in Education (1971). This publication or its successors silould
be reviewed for survey planning information as well as assistance in dis-
cussion and interpretation of survey results.
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funding size basis. Consequently the sampling method itself creates a
convenient stratification by annualized funding level. It may be instruc-
tive to examine reported current funding (Variable #16) against the annualized
dollar level to detect and resolve discrepancies. For purposes of an-alysis,
however, the reported current total funding level should be preferred over
the annualized federal funding leve1.3

Substantive content. We have left content as a variable for survey
contractor post-Z7oZ175T-(see response variables 1, 2, 3 & 4; and project
title, abstract or other federal project office information) Gideonse's
treatment of the substance of R&D (1969, Chapter 8) provides a number of
content dimensions that might be employed.

Project activity_profile. Examination of AERA Task Force on Training
and Oregon Studies information (see Chapter 3) lead to the conclusion that
categorizing projects into the four conventional categories of RDD&E would
obscure important differences regarding personnel and training characteristics.
Consequently a major effort in questionnaire instrument development and
pilot testing was devoted to the development of a more extensive list of
activity descriptiors. The twelve activities listed in Question #1
(Variables 29 through 40) are the result of several pilot test revisions.
Items 1 through 9 (see Table Shell 1) cover the range of RDD&E functional
areas from basic inquiry to training target audiences in the use of solutions
and programs.4 Items 10, 11, and 12 cope with important subsidiary activi-
ties. Initially, we attempted to get respondents to estimate the percentage
of their effort devoted to each activity. Respondents complained that this
suggested a precision many were unwilling to estimate, but they would

3 The most obvious problem occurs with the multiple-funded project
where the federal funds (which led to the selection of the project) repre-
sent only a portion of the total funds. Since pilot test experience
confirmed that most project directors could not or would not attempt to
associate activities or staff with funding sources, the relationship to be
examined should be between total current fun's and current staff and activity
without regard to funding source. This procedure will not seriously affect
the analysis or interpretation, but does "fuzz" the definition of "federally
funded educational RDD&E". An alternative would be to set some level, say
50%, and exclude projects where less than 50% of funding (see Variable
18-26) was reported as funded from the selected federal souces (e.g., USOE,
NSF, 0E0). Probably a preferable course would be to treat the proportion
of federal funds (derived from variables 18-26) as a basis for analysisl
looking for differences between projects "nearly totally" (80% or more
"primarily" (50% to 79%), and "partly" (less than 50%), funded by the
selected federal agencies. Study of USOE Cooperative Research project titles
and abstracts in relation to dollar size and project duration (Current
Projects Index, June 1970) strongly suggests that both of these variables may
be markedly correlated with a number of survey variables. Scatter plots or
correlations for continuous "dependent" variables and contingency tables or
coefficients for discrete dependent variables could be used to search for
significant and noteworthy relationships.

1 O.
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Table Shell 1

DEGREE OF INVOLVEMENT IN ROOM ACTIVITIES
(Specify Sample Group or Subgroup, N=._)

No. Activity Description
Number De rep_of Project Involvement

'Responding , 1.Arat Moderate 'Small 'No Part

1 Conducting basic scientific
inquiry related to educa-
tional problems.

2 Conducting applied research
studies directly related to
educational problems.

Investigating and assessing
educational needs and re-
quirements.

4 Gathering and providing
information for program
planning and design

5 Developing new products or
solutions for educational
programs.

Testing and evaluating
innovative solutions and
programs.

7 Creating widespread aware-
ness of tested solutions
and programs.

Demonstrating effectiveness
of solutions and programs to
target audiences.

9 Training target audiences in
the use of solutions and
programs.

10 Financial planning, and
accounting for resources
and expenditures.

11 Preparing reports, documen-
tation, etc.

12 Training project/agency
personnel to perform any
RODE activity.
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Table S;iell 1, Cont'd.

Nr. Activity Description
Number

Responding
egree of Project Involvement

Largp Moderate Small_ No Part

13 Other Activities

aIt may not be possible to treat responses to "other" activities
tabularly. If not, any remarkable information should appear in associated text.
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respond to gross characterizations such as "large," "moderate," "small" or
"no" part of their effort. These responses may be coded as 3, 2, 1, and
0 respectively. This is clearly an ordinal scale, but not precisely an
interval scale. (A calibration study might produce weights which would
permit treatment of aggregate data as on an interval scale.)

The simplest treatment of aggregated activity data would be to report
percentages checking this level of involvement in each activity by total
group and for subgroups, e.g., by institutional setting, funding levels, and
federal program type. It may also be illuminating to partition the data
by creating activity "subgroups" based on those marking "L" (large part of
project effort) for items 1 (basic scientific inquiry), 2 (applied
research), 5 (developing new products or solutions), 6 (testing and evalua-
ting), and 7 or 8 (creating awareness; demonstrating solutions and programs).
Since these subgroups roughly correspond to the conventional RDD&E cate-
gories, comparisons of the modal responses to each of the 12 activities for
these five subgroups would disclose gross differences among them.

Some type of correlational and factor analysis or cluster analysis
of the project activity profile data is recommended, either by itself or
in conjunction with analysis of other employer and employee variables. One
outcome of such an analysis should be a useful set of empirically derived
project activity "types" by which much of the RDD&E data for both employer
and employee data may be analyzed and presented.

For illustrative purposes, assume the following types of projects
were derived and occurred with sufficient frequency to warrant separate
treatment:

PI'dQinan_Activity I,Kat

Nr 1 Basic Inquiry

Nr 2 (but not 5) Applied Research

Nr 2 & 5 (but not 6) Applied R&D

Nr 5 & 6 (but not 2) Development

Nr 7, 8 or 9 Diffusion

Nr 3, 4 & 6 Program Planning and Evaluation

Nr 6 (but not 3, 4 or 5) Evaluation

None of the above "Other"

4This set of activities was derived primarily from Clark and Hopkins'
(1969) list of Functional Emphases in the Process of R,D and D, but is
not identical with their list.
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An empirically based derivation of project activity types would be a
major contribution. Analysis and interpretation of survey data (e.g.
regarding funding level, staffing, personnel and training requirements) in
terms of empirically derived types would markedly enhance the value of the
report since nearly all discussions of RDD&E personnel and training re-
quirements to date have been in terms of a priori categories.

An illustration of analysis by empirically derived activity types is
illustrated in Table Shell 2 (employing the illustrative activity type
labels listed above).

Activity Type

Table Shell 2

Numbers of Projects and Funding Levels
by RDD&E Activity Type

Dollars in Thousands, Current Fiscal Year)

Pro ects Funding Level
Nr. Percent Median Interquarti e Range

Basic Inquiry

Applied R&D

Development

Diffusion

Prog. Planning &
Evaluation

Other

All Projects 100%

Note-- Probable skew distributions of funding suggest that median andquartile or decile range statistics may be less misleading than means and
standard deviations
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Institutional setti s. The type of organization or institution inwhich the project resides may have a marked bearing on project size, type,
staffing, and personnel and training requirements. It is not hard to
visualize differences between projects located in, say, a school of education,
an educational laboratory and a state department of education. Table Shell 3illustrates a simple display of numbers and percent of projects and fundingdata, comparable to Table Shell 2.

Table Shell 3

Numbers and Funding Levels by Institutional Settings
(Dollars in Thousands, Current Fiscal Year)

Institutional Setting
Projects Fundin. Leve
Nr. Melian nterquar i 'ange

Educational Laboratory

Educational R&D Center

College, Department or
University Office

Private Non-profit Organization

Industry or Commercial
Organization

Public School or School District

State Department of Education

Professional Association

Agency of Federal Government

Other

7 $

All Settings 0

,

P:
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Geo raphic distribution. The geographic location of ROME projects is
of some importance insofar as they represent regional resources which either
exist or mav need development. Geographic information regarding the loca-
tion of current supply and demand for personnel and demand for training is
of direct importance in planning locations for training or recruiting activi-
ties. The relatively small size of the project (and personnel) samples
precludes a highly differentiated treatment. It is therefore suggested
that projects (and personnel) be reported by the USOE regional areas. This
USOE regional number should be included in the project address (Variable #159).

Tabulations and cross tabulations. Many of the dimensions discussed
above-will be usefuT in presenting crossbreaks with information discussed
later in this chapter. Number of projects and percent of projects as well
as funding level information should be tabulated for:

'federal program types

°content

°activity type

'institutional settings

°USOE regions

providing data similar to that suggested in Shells 2 and 3. It may be that
not all these tables should appear in the text, but they should at least
appear ir Appendix B. Notable information should be summarized in the text
with reference to the appended tables. Number of projects and funding data
are important because they indicate to the reader where federally funded
educational ROME is "located" in terms of its substantive content, type
of functional activity, institutional and geographic setting.

Possibly the most us6ful cross tabulation would be to present numbers
and dollars in terms of institutional and RIME activit_y type as
suggested in Table Shell 4. Similar tables could be generated to display
RDD&E activ_ityt,:altby region or substantive content. These tables,
although probably too detailed to burden a lucid text, can be relegated to
Appendix Band summarized in simpler narrative or graphic forms. They have
the important value of providing a detailed overview of where specific
types of ROME activity are located with respect to setting, region, or
substantive content. For instance, we can anticipate that substantially
more projects and dollar ,9ffort (both absolutely and relatively) which is
predominantly basic inquiry will be found in College and University settings,
including R&D Centers, than in educational laboratories or state departments
of education. But how marked are the differences? Table Shell 4 might be
modified to show not only numbers and median dollars but also total dollars,
percent,of total dollars by setting and percent of total dollars by activity
type. These percent distributions could be presented in graphic form, see
figura 7.2.
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Table Shell 4

Number of Projects and Finding Level by

Institutional Setting and RDD&E Activity Type

(Median Dollar (MD Thousands, Current Fiscal Year

Institutiona

Setting

RDD&E
ACTIVITY

TYPE

'T3

Laboratories Nr. #
Md. $

R&D Centers Nr.
Md.

Colleges & Nr.

Universities Md.

Non-profits Nr.
Md. $

_

Industry & Nr.

Commercial Md.

1--

Schools & Nr.

School Districts Md. $

State Dept. of Nr.

Education Md.

Federal Agencies Nr.
Md.

Other Nr.
Md. $

All Settings Nr.
Md.

.

,



Figure 7.2

Percentage of Funds Received by Projects
(Classified by most prominent RDD&E functional type)

to All Funds Received by Agencies in each of nine Institutional Settings.

R&D Centers

Educational Laboratories

Federally Funded Pro e t Em 10 ee Characteristics

Pro-ected numbers of ersonnel. DetrAls regarding staffing will bediscussecf in t e section on Personnel 11(_ .Lirements, but estimated numbers ofprofessionals and paraprofessionals shmll, :le given here together with anestimate of their confidence limits.

Demographic variables. Distributions for age, sex and race should be
presented, possibly with age and sex cross tabulated. Age, sex and raceshould each be cross tabulated aTinst institutional setting, RDD&E type,and USOE region. These tables should be placed in the appendix, and anynotable differences discussed in this section.

Educational back round. There are four items in this category:(a) hig est level, (bJ major for highest degree, (c) number of 21 listed
courses taken, and (d) three course areas considered most important forcurrent work. Educational level should be cross tabulated with institutional
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almm, RDD&E type, age, sex, and race. The first two of these cross

tabulations may be of suffiETent importance to place in the text, the

remainder possibly in the appendix with narrative comment.

The ma'oroflthestderee should be coded and displayed separately

for doctoral, master's and bachelor's degrees. This information might be

best presented in both tabular (see Table Shell 5) and graphic form. The

data in Table Shell 5 presents estimated numbers and percentages for major

fields by total of all fields for each degree. This data is of some

importance in establishing the numbers and proportions of personnel

recruited into educational ROME by disciplinary background. Tables pre-

senting percentages for ma"or field by institutional setting and RDD&E types

but possibly limited to octaral and master s degrees wifh sexes combined

should also be prepared and presented in the appendix. These latter tables

should be inspected for patterns of recruitment from the various disciplines

for different institutional settings and types of RDD&E. Notable findings

should be discussed in this section of the text.

Table Shell 5

Major Area of Highest Degree
Estimated Number in Population and Percent in Sample

Degree Level by Major Field and by Sex

Deuree Level Doctorate Master's Bachelors Other Total Nr..2 Grand
Total

lajor Fie d M W M W W M W M W

Education

Psychology

etc.

Other

.

# (%)

# %)

#(%)

#(%)

#(%)
I 00%

#(% )

#(% )

#(%)
'1 CM

(%)

# (%)

#(%)

# %

# %

# %
10 %100%

t 1 Nr.
Degrees a # # # # #

aProjected to population.
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Display of tabulations and cross tabulations for the twenty one courses
listed in employee question number 2 might best be relegated to the
appendix and only briefly discussed in the text. Certainly these course
items should be cross tabulated by degree level and then examined in terms
of differences by employer, institutional setting, and RDD&E type. Remarkable
differences should be noted in the text.

The three areas considered most important for current work (last part
of question #2) will be considered in the section on Training Requirements.

Work experience. Possibly even more important to the RDD&E employer
than educational background is the amount and kind of previous work experience
an employee may have.(Employee question No. 1). Because of the possible
differences in types of activity and recruitment methods, it is suggested
that experience be cross tabulated against both institutional setting and
RDD&E project activity types. A possible tabular display is suggested by
Table Shell 6. Similar tabulations for each major employer setting (e.g.
Laboratories, R&D Centers) might be displayed in the appendix and summarized
in the text as suggested by Table Shell 7.

T3.5le Shell 6

Number of Years of Previous Employment,
Distribution, and Average Number of Years of Total,

and by Type of Previous Employer.

(N

Years of
Previous
Work

_. Type of Previous Employer -Total
Previous

Coll. or Univ. TEd. RDD&E
Organiz.

Gov't. Business
Industry

Schoo
Dlst,

Other Employment

- 2

3-4
5-6

7-8
9 -10

11-15

16-20

over 20

#

#

Total Nr. #

Average Mn.

130
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Data presented in Table Shel1s,6 and 7 provides some idea of previous
employment and suggests possible recruitment patterns. (Conspicuously
missing, thorug an oversight, is a direct question regarding where the
employee worked before he joined his present employer. This information
should be obtained.)

Type of
Current
Employer

1: ercent
ci

s- umber
ci

. Yrs.

ercent
=

umber

rs

4-3

Table Shell 7

Percent of All Employees Reporting,
Number Reporting Previous Employment,

and Average Number of Years of Employment,
by Previous Employment Type

for Each Type of Current Employer

T e of Previous Emslo e
College
-r Univ.

Ed. RDD&E
Or.aniz.

Gov't. Business
Industr

School
Dist.

Other Total

%

#

.

(100%)

(Total Nr.)

Total Avg.)

131
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The information just given lays the groundwork for the question of
work relevance. This information probably makes sense only with regard
to either (a) type of institutional setting or (b) ROME activity "type".
A possible display by institutional setting is suggested by Table Shell 8.
Again, this type of Table may be better left in the Appendix and only
described in thc text in terms of its more salient findings.

The above sections summarize major findings concerning the number
and types of personnel found in various RIME projects in terms oftheir
age, sex, race, educational level and background and in terms of their
previous work experience and its perceived relevance to their current job.
In the next section the patterns of work activities will be examined in re-
lation to both employer and employee characteristics.

Personnel activity profile. As in the , e of the employer project
activity profile, the 25 items contained in the Employee Questionnaire
question number 3, have emerged from several revisions of pilot versions.
The instrument is due to Hemphill (1960), but the items have drawn from
both the Oregon studies and the AERA Task Force on Training studies.
Earlier pilot test versions c'mployed several alternate forms and over three
times as many items. The present list is a compromise, hopefully short
enough to not overburden the respondent but long enough to reveal something
about the detail of ROD&E activity.

If properly analyzed for the pattern of items in relation to other
data (most especially Project Activity Profile items and their derived
project "types", funding level, content of projects, institutional setting,
level of professionalization, level of education, degree major, etc.) a
wealth of information can be created regarding the amount and kinds of MAE
activities one finds being performed by what kinds and levels of ROME
personnel.

At the simplest level of analysis, the 25 listed activities can be
displayed in terms of the percentage of personnel rating each of the eight
levels of involvement as suggested in Table Shell 9. A simpler, but less
informative display would be to express the average ratings in a bar chart.

The 25 activity items should be correlated with each other and with
other data (e.g., 12 Project Activity measures, project funding level,
institutional setting, level of education, degree major, age, sex, level of
professionalization, number of persons supervised, etc.) and then factor
analyzed to develop a factorial interpretation of the correlates of ROME
activity. The results of such an analysis should suggest useful displays of
activity clusters with crossbreaks agains differentiating variables.

Certainly one should look for professional vs. paraprofessional, educa-
tional degree, sex, institutional setting and Project Activity Profile
type differences. Much of the detail of such analysis will belong in the
appendix with only major findings described and supported by simplified
tabular or graphic presentation in the text.
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Table Shell 8

Level of Relevance of Previous Employment Type for
Present Job as Perceived by Employees in Different

Institutional Settings

Previous

Employer

Relevance

f Previous

o Current fig-J
rmaJcpcu
..5 t

a)
CC L.)

..,-1-,
..r. -1-,

5-

.-;t.0 =e)
(._.) =

LI-

5-
0_

A

(.n

a) 4-1
= ul.,--niA

'47,7)=cmu
L)

2
91

;z
1.)-1vl_

ro 0

0 r-
.-.1_,

Ln .1.-wur-uf.-
46 2
5- (./7

ro

4Y 2a) DI24-3

All

Settings

Colleg
or

University

Low
Medium
High
(Nr.)

%
%
%

=100%
%
%
%
#

Education
RDD&E Or-
ganization

Low
Medium
High
(Nr.)

Government Low
Medium
High
(Nr.)

Business
&

Industry

Low
Medium
High
(Nr.)

School
District

Low
Medium
High
(Nr.

Uther Low
Medium
High
Nr.

All Low
Medium
High
(N .)
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Table Shell 9

Average Rating and Percentage of RDD&E Personnel
Rating Levels of Involvement in Each of 25 Activities

7.27

Activit

1. Synthesizing literature

2. Choosing variables

25. Using techniques of
measurement

Level of Involvement
,

# . #

0 1

)/0

0/0

Job information. Details of RDD&E activity presented in the previous
section lay the foundation ofr the final section on employee characteristics
dealing with job descriptions. In this section information should be
presented on:

1. Number of years in present job with appropriate distributions for
all personnel and by institutional setting, Project "type," and
funding level. Correlates with age, sex, level of education, etc.
should be examined and any remarkable ones noted.

2. Number of persons supervised, presented for total group and above
crossbreaks, but also examined in terms of age, sex, level of
education, time on present job, total years of work experience,
and job activities.

3. Qualitative information regarding job titles, positions or descrip-
tions of job may be examined for any remarkable information.

4. Ratings and comments by employees
their present jobs (Question #7).

5. Ratings and comments by employees
in their present jobs.

134

regarding their satisfaction with

regarding advancement possibili ies
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Items 4 (job satisfaction ) and 5 (advancement possibilities) above
should be examined together since they are probably related. Both should
also be examined in terms of most employer and employee variables, including
salary information.

Personnel RpRuirements

The two previous major sections on employer and employee characteristics
will have laid the foundation for a more detailed examination in this and the
next section of RDD&E personnel and training requirements. This section is
organized in terms of four topics:

1. Staffing patterns

2. Vacancy and turnover

3. Recruitment and selection practices

4. Anticipated hires.

Staffing patterns. This topic may be introduced with an examination of
the total numbers and proportions among professional, paraprofessional,
technician and clerical personnel that are hired by projects within different
institutional settings, with different RDIME project activity profile "types"
at different funding levels, etc. Most of the data can be presented in terms
of average numbers, ranges and percentages.

Numbers of full time, part time and full time equivalents (FTE's
should be presented and examined in terms of possible differences similar to
those above.

All of the above data comes from the Employer Questionnaire. The
Employee Questionnaire data can be partitioned by professional vs paraprofes-
sional and time worked (both obtained from the Employer Questionnaire roster
of professionals and paraprofessionals). This generates a four-fold rela-
tionship as suggested below:

FuliTTMe

Professional

Part Time

Professional

Full Time

Paraprofessional

Part Time

Paraprofessional

Each group should be examined for possibly significant differences in
employees characteristics (e.g., sex, age, educational level, time on job,
employee MIME activity involvement). This information was treated in
detail in the Analysis Report, Chapter 5.

135
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Vacancies and turnover. Information regarding this section is obtained
from the Employer Questionnaire (variables 58 through 69) and the derived
proportions (variables 78 through 89).

It should be noted that the level of detail represented in these
ch.estions does not permit estimation of "RDD&E field" losses (due to death,
retirement, leaving the RDD&E field, etc.) Such information is needed, and
it is suggested that it be obtained on a smaller scale througF-either field
or telephone interview where sufficient rapport with the employer may be
established to acquire reliable information of this kind. The information
obtained from the employer deals with turnover from his project level
perspective and is intended to provide a perspective for recruitment, selec-
tion and training issues discussed later.

The numbers and proportions of unfilled positions, losses, and additions
should be examined against available employer variables (especially funding
level, project content, project RDD&E activity type, institutional type, and
region). Employers' comments on current vacancies (variable 104), losses
(variable 106), and additions (variable 108) should be treated in this section.

Recruitment and selection ractices. Discussion of recruitment and
selection can possibly best be introduced against the previous background of
information on personnel staffing and turnover. The information for this
section is contained in Employer Questions 9 through 13, and possibly 14.

The simplest datum is the percent reporting that they have done any
recruiting in the last year (variable 124). For those answering yes, the
employer is asked to describe (a) any skills or sensitivities that have been
particularly difficult to find in recruiting, and (b) any dffficulties in
recruiting personnel with qualifications in specific content areas such as
early childhood education, minority education, remedial reading, vocational
education. For both (a) and (b) there is provision for a "Yes" or "No"
response as well as write in space. The number and percent answering Yes to
each item should be reported as well as the general content analysis of the
write-in responses. This information should be examined agains major em-
ployer vairables (especially size, institutional setting and region). It
seems especially important to compare hard to recruit skills and sensitivities
against project RDD&E activity types and hard to recruit content areas
against project substantive content.

The next aspect of this topic is concerned with recruiting procedures.
Question #12 lists seven procedures (advertising, professional meeting
employment services, etc.) and asks if the procedure has been used and if
it has, the employer's appraisal of its effectiveness. This information
might be effectively summarized also in the questionnaire format (see
Table Shell 10).

Differences in recruitment methods should be examined for type of insti-
tutional setting, RDD&E Activity type, funding level, and possibly by region.
"Other" recruitment methods which are frequently mentioned or considered
very effective should be noted.
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Selection technique. A similar question is asked regarding selection t
techniques. The recommended analysis is the same. This question also
requests comment on special problems in using selection techniques (variable
155). The content analysis of these comments should be discussed with
pertinent details presented in the appendix.

Table Shell 10

Recruiting Procedures
Employers Reporting Have Recruited in the Last Year

Number of
_Em lo er_s_

Have Used

Percent
of Em-lo ers

aHave Used

EFFECTIVENESS
(Percent rating)

Very
EffectivePROCEDURES

Minimally
Effective

Moderately
Effective

A. Journal or
newspaper
Overt_IJOJn_

-% %
100

_____4

B. Professional
meeting employ-
ment service

G. Recruitment
from within

H. Other

anumber of employers reporting have used the method divided by total number
of employers who have done any recruiting in the past year.

Anticipated hires. This final Personnel Requirement topic is examined
in terms of employers responses to questions number 5 and 6.

Question 5 asks for the number of employees the employer anticipates
hiring in the next two years for each of the four personnel categories:
professional, paraprofessional, technical, clerical. Question 6 asks for

1 _37
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the number of employees that would be hired in the same four categories
"if your funding were to be increased by 25% in the next year." It also
asks what kinds of skills the additional staff would represent (e.g.,
proposal writing, statistical analysis, etc.) These two questions are a
rough attempt at trying to establish an "employer based projection" for
personnel requirements. (A funding based projection method will be described
in a later section). Question five is a variant of the usuzl question,
which assumes that the employer knows enough about the near future to accurate-
ly estimate at least gross numbers of new hires. Technically this question
is inadequate in itself. A more detailed question would get at reasons
for additions (e.g. replacement or increase). Hence analysis of this question
needs to be made in relation to the employers turnover data. Certainly
numbers of persons to be hired (variables 70-73) and rates of projected
hiring (variables 90-93) should be examined against numbers and rates for
current vacancies, losses and additions, all of which are on one year bases.
In retrospect question 5 should probably ask for estimates of the next year
(or the next year and next two years) in order to place the current year
turnover data on a comparable time base. As it stands numbers for the current
year must be doubled or the numbers for the two year estimates must be halved
to make direct comparisons for number of personnel or rate.

Question 6 attempts to place the "subjective" estimate for each
project's future on a standard hypothetical base of 25% increased funding.
The interest in this question lies more in what employers may say they would
do about relative numbers of professionals, paraprofessionals, technicians
and clericals and in what special skills they would look for. The things
to compare here are changes in proportions of personnel categories between
current staff and added staff and especially the skills the employer seeks.

Training Requirementc

Although concern with training is the primary motivation for this survey,
we have placed this section this far back in the body of the analysis report
so that an ample background of conditioning variables could be examined first.
The section consists of two primary subsections (a) employers' requirements
and (b) employees' requirements.

Em lo ers' trainin re uirements. The employer is asked only two
questions: Question #7 What kin s of in-house training have you used
during the past year? and (Question #8) How much value do you place on the
following (eight) training approaches for current employees? Question 14,
which asks for general comment on any aspect of RDWIE employment or training
that is of interest or concern, may also contain information. (The require-
ments for specific types of training were left to the Employee Questionnaire
in the belief that the responses would be more interpretable in this context
because of the detailed information on the job, previous training and ex-
perience, etc.)

5If there are a substantial number of less than one year projects in
the sample, these projects may have to be treated separately.
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Tabia Shell 11 suggests a summary treatment of question #7. The data
for question #8 (ratings by employers of the value of eight training
approaches) might best be presented in a tabular form similar to the
actual questionnaire format, reporting number responding and percentage
marking "little," "moderate" or "great" value ofr each format. Examination
of differences in ratings of value by institutional setting, RDD&E type,
and size of funding may be appropriate.

Table Shell 11

Percent of Employers Reporting They have Used
Various Kinds of In-house Employee Training During

the Past Year by Institutional Setting (N =

A. Special supervised OJT or
internship

B. One or two week short
courses

C. One to five day seminars
or institutes

. Longer courses

E. "Other"'

Y

Total Number of Employers by
settings # q # #
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If there are any comments by employers relevant to training (Question
14) they might be summarized here.

Employee Training Requirements. The first employee question relevant
to training is suggested in question #2 which asks the employee to circle
three (of 21) formal course work areas which he considers most important
for his current work, "whether or not you have had course work in those
areas." The frequency counts for these 21 course areas should be presented
in several cross tabulations, probably separately by professional status or
degree level compared to RDME Project Activity Type, project substantive
content, and i_n_s_t11-41_111.1. It may also be instructive to-look at
important formal course work as related to the 25 IOW activities.

Table Shell 12

Level of Current Activity and Interest in
Additional Training for 25 RIME ActiVities

(N = Employees)

Activit

1. Synthesizing litera-
ture relevant to a
project ....

2. Choosing variables
for research or ex-
perimental treatment.

25. Using techniques of
measurement to derive
.data for establishment
of standards.

Rated
Activity
Levela

#. #

Interest in Additional Trainin

Great Small No

100%

a8-pts 0 = not a part of my work, 1 = only a minor part of my work,
4 = a substantial part of my work, 7 = a most signiTT5711 part of my work.)

Question 3 deals with both current involvement and interest in addi-
tional training in 25 RIME activities. This information can be summarized
in Table Shell 11. Table 12 might be generated for major institutional
settings, project su1:3tantive types, project RIME types and region; and
for important employee characteristics (e.g. level of education, sex, pro-
fessional status, etc.).
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These analyses probably would belong in the appendix with only the im-
portant findings presented in the text. Some of this information might be
summarized in terms of the first 5 or 10 rank ordered areas of highest in-
terest for:

A. All personnel
B. Personnel by institutional type
C. Personnel by ROME project type
D. Personnel by project funding level
E. Personnel by region
F. Personnel by level of professionalization
G. Personnel by level of educ,ction
H. Personnel by salary level

Question 4 asks: "Since you have been employed in this field, how much
of the following kinds of training relevant to ..ERDD&E].. have you had
(none, very little, moderate, extensive) for (a) special supervised on-the-
job training or internship, (b) inservice courses and (c) other (specify)*
This question was asked to determine what was the extent of inservice train-
ing for different types of personnel. Responses should be examined by level
of professio-nalization, level of education, sex, and type of project. The
next employee training question asks for value placed on each of six ap-
proaches or formats for training. The question is relevant to the design
and presentation of training.

The results can be presented in essentially the same form as the ques-
tionnaire see Table Shell 13.)

Table Shell 13

Valued Approaches to Training
( # employees

Training Approach

Percent Checking

Total Nr.
Checking

Little or
No Value

Some
Value

Great
Value

A. Programmed instruc-
tion materials for your
own use #

B. Three to five day
institutes #

F. Extension Courses #

*The employer form, question #7 lists 5 options for in-house training
used during the EL3t_y_fir:. Option (a) above corresponds to employer option
A. Option (b) above includes employer options B,C & D. Hence a cross check
on employer and employee information is available.
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Responses to the "other" approaches (employee variable 113) and
"comments" on training approaches (variable 114) should be treated here.
Cross tabulations of approach ratings by major personnel variables should
be run. Probably especially important would be to establish whether there
are differences in preferred approaches in terms of the employees' interest
in the 25 RDO&E activities (employee variables 77-101). Professional status
(employee variable 12), level of education (employee variable 33), insti-
tutional type (employee variables 5-14), and region (employer variable 159)
are other dimensions which should be analyzed since each is relevant to de-
livery of training in preferred formats.

Employee question number 6 asks for a rating and comment on the impor-
tance attached to receiving college credit for any additional training.
This item, like the previous one, is of practical importance regarding how
training is designed for delivery. It should be examined in terms of the
same variables.

Because of its great importance to the sponsors of the survey, the final
part of this section should summarize the major findings in terms of their
implications for training needs by number and types of persons and numbers
and types of projects in which they are located.

Financial Information

Project funding and salaries are of much morethan casual interest to
this survey since they form a basis for attempting to project future per-
sonnel and training needs. Salary ifformation will be discussed first,
then funding, and finally, the problem of fiscal projection will be treated.

Salaries. Educational RINUE is labor intensive, consequently much of
the educational RIME project cost is related to salaries, either directly
or indirectly (e.g., personnel benefits, overhead, institutional allowances).
Moreover, behavioral science ROM is competitive. The ability to attract
and retrain employees either as a specific employer or a class of employers
is in part related to salaries relative to other employers. Finally, there
are salary comparisons that can be made for a number of dimensions such as
age, sex, race, length of time on the job, number of years of previous em-
ployment (and number of years of employment by type of institutions, and
perceived relevance by employee), professional status, number of persons
employed, full or part-time status, type of institutional setting, sub-
stantive content of project, project activity "type," etc. Most of these
salary comparisons should be explored with relevant tables placed in the
appendix. The text should be confined to general descriptions of major
findings and a few tables that present outstanding summary results.

Funding_ Sources. Employer variables 18-26 relate to the employers'
estimates of the approximate percent of current fiscal year project funds
which come from various sources. The proportions of USOE and other Federal
Agency funding to total funding should be examined to determine what is the
average proportion and the distribution of proportion of (a) USOE and (b)
all federal funding to total funding for projects. Characteristics of
projects with (a) substantial proportions of non-federal funds or (b) many
sources of funding, either federal or non-federal, should be examined to
see if there are any identifYing characteristics e.g. size of project,
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institutional setting, project activity "type").

Project Period and Fundin "Curves". The duration of a project and

perception of funding level as increasing, level, or declining certainly
conditions attitudes toward personnel and training requirements. It ap-

pears that it might be useful to partition projects by their duration (e.g.

less than six months, 6-11 months, 12-17 months, 18-23 months, 24-29 months,

30 or more months). It might also be possible to look at the funding levels

(on an annual basis) for all projects with more than one fiscal year of

funding. Employer variables 15-17 request approximate funding levels from

all sources for the current, the last fiscal year and the anticipated level

for the next fiscal year. This information should be coded and used only

after examining the project start and end dates. For projects with at

least two years of funding the data provided by variables 15-17 (when placed

on an annual equivalent basis if needed) could be used to define a set of

"curves" defined by the three fiscal years (last, current, next), "modest

increase" over the three years, "level funding," "up and down," etc.

The question for exploration is whether project duration or the ex-

perienced and anticipated funding curve is different for various types of

projects, and more importantly what relation, if any, these two dimensions

have to project and personnel characteristics and especially to personnel

and training requirements?

Fiscal Projection. In the chapter on Preliminary Analysis and Plan-

ning, we presented arguments leading to the conclusion that long-term pro-

jection of educational RDD&E personnel and training requirements could

probably only be made on a conditional or contingent basis, since these

requirements are primarily influenced bv federal policy. Hopkins, (1971)

noted that even the federal educational R&D program managers were so de-

cidedly uncertain of the future that most would project their funding

expectations for only a few years and in only very gelieral (and not very

optimistic) terms. Our own limited field tests suggest that the RDIME

employer is no more prescient or sanguine. Consequently, we have laid our

hope in the analysis of the present detailed structure of personnel, per-

sonnel requirements and training requirements vis-a-vis current project

funding levels.

We have also asked employers questions concerning the probable nature

of staffing increases if funding were increased 25% in the next year. At

a gross level these two employer bases need to be examined for general

compatibility.5

current staffing at 100% current funding

additional staffing plus current staffing at 125% current

funding

5Some employers may not respond carefully enough tn question #6 (on

additional staff if funding were increased 25%). Making allowances for

salary differences, the 25% funding increase should result in approximately

a 25% increase in staff. Questionable responses need to be checked with

telephone calls or sequestered for special treatment.

fz!
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The rationale behind the latter base is that employers may not be satisfied
with their present mix of categories. If there are no major differences in
proportions of employees by categories (professional, paraprofessional, tech-
nical, clerical), the current staffing base may be preferred.°

The next, and major, task is to partition the survey sample by relevant
dimensions, which might be used to characterize probable project types that
might be of interest to USOE or National Institutes of Education (NIE) plan-
ners. Probably the most useful dimension would be the empirically derived
Project Activity "types" with cross breaks by substantive content area, e.g.
experimental schools, career education, early childhood education (this di-
mension will show differences, probably not in dollars, but possibly in types
of activity and hence personnel requirements..types of institutional setting,
and relative funding size and duration of project).

For each of the "cells" generated by these cross breaks on pairs of
dimensions7, it would be desirable to establish say $100 thousand and $1
million units and then display relevant information regarding personnel
requirements and training requirements for each. Consider the following
hypothetical example:

ied_ _R&D: ProectionReuirements for Personnel and Training

General. Applied education R&D occures primarily in four institutional
settings. By estimated 1972 dollar amount, they are: colleges and univer-

sities ( % ), R&D centers ( %), educational laboratories ( %) and non-
profit organizations ( %). Other organizations account for the remaining

%). There are distinct differences among these four settings in level
of funding, size and composition of staff, and educational background and
experience of staffs. Typically the colleges and R&D centers display a
project and personnel activity profile that emphasizes a greater bias toward
"conclusion oriented inquiry" activity and employ a greater number of part-
time personnel(especially graduate students), whereas the educational lab-

oratories and non-profit organizations show project and personnel activity
with greater emphasis on "development" and tend to employ more full time
personnel from a broader range of disciplines.

6NSF data on FFRDC't shows an approximate 11% increase in ratio of
"technicians" to FTE "scientists" over the 1969-1971 two-year period, hence
looking for this difference in current and hypothetical 25% increases seems
warranted.

7The very small number of projects or LEA units precludes much in the
wayway of reliable estimation if the number of cells become too large, or
more directly, the number of projects per cell become too small.

6The percentages will be derived from the survey results.
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Profile differences are displayed in Figures and Tables

fLur2s_ And Tables here9

S_Pecific Personnel Requirements. Typical applied educational R&D
staffing structures based on a 11-00,000 (1972) funding modulus are
presented next.

A similar table could be prepared for training highlighting (a)
critical skilos and sensitivities mentioned by Applied R&D type project
employers in each setting and (b) areas of special interest in training
and valued approach mentioned by employees working in these types of
projects.

Comments on Feasibility. Although the number of such tables would
have to be limited, probably to major project activity types and priority
substantive content areas, with cross tabulations by only institutional
types, they would represent an important aid in assessing the possible
consequences of proposed changes in federal R&D programs (new programs,
increases or cuts in existing programs, shift in function emphasis e.g.
from development to diffusion, etc.).

More important is the fact that if the right design is selected for
the data bank and it is created, and maintained, then it would be possible
to extract information on projects corresponding to specified program re-
quirements and general tailor-made planning tables.

Whether "standard" or "tailor-made" tables are employed, tables simi-
lar to the above example should permit far more accurate estimates of
personnel and training requirements than are currently possible. All that
would be required is for the program planner to multiply the proposed (or
appropriated) funding of the tabled figures to arrive at crude projection
estimates based on current population parameters. These estimates can,
of course, be refined by making adjustments based on.the planner's judgment
and experience. Essentially the method is that used by Clark and Hopkins
(1969), but with a far more comprehensive and accurate data "base". If a
biennial surey is inaugurated and if the population of RDD&E performers
(employers and employees) is extended, then increasingly more comprehensive
studies of the overall personnel and training should be attainable.

9The figures and tables will be derived from the survey results.
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All Colleges
Insti-
tutions Univ.

Total Number

Professionals
Paraprofessionals
Technicians
Clerical Staff

R&C
Centers

Educa- Non-
tional Profit
Lab's Organiza-

tions

Full-Time Equiyalents

Professionals
Paraprofessional
Technicians
Clerical Staff

Sex

Men
Women

Degrees

Doctoral
Masters
Bachelors
Others

Disci lines Ph.D

Education
Psychology
Sociology

Note.--These figures are equated to a GNP index of . For application
in later years all ratios should be multiplied by the rTETTFocal of the ratio
of the current GNP index to the 1972 GNP index, i.e.,

1Current GNP Index t-
L_

972 GNP Index,

(-This table can be continued for other personnel variables of interest, e.g.,
personnel activity profiles, turnover rates, etc.)
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Local Educational Asenc RDD&E Cha.ter

In the previous chapter of the analysis report school districts
(LEA's) were treated as one of several settings for funded
ROME activity, whether federally funded or not.

The chapter should describe the method of sampling, especially in-
dicating if there has been a truncation of information regarding the very
large number of school districts with enrollment below the selected cut
off (e.g. 12,000 enrollment).

Because the outline for this chapter is parallel to that of anlaysis
report chapter 2 and the recommended treatment is similar, we shall note
only the more important issues. First, the institutional setting dimension
disappears because there is only one setting. However it may be useful to
routinely contrast LEA's with total data for all Federally Funded projects
when this dimension is called for. This information can be summarized as
illustrated in Table Shell 13. An added dimension is school enrollment
size, which will probably show a marked relation to size of RDD&E staff
and scope of ROHE activity. In all probability there will be less of a
difference in the LEA unit Activity Profiles (12 activities, employer vari-
ables 29-40) and possibly less in the Employee Activity Profile (25 activi-
ties, empliyee variables 61-75). Hence "types" may be fewer and less
pronounced then in the case of Federally Funded agencies. The contrast of
both Employer Activity Profiles and Employee Activity Profiles for LEA's
should be made with the several "types" and the institutional settings of

Federally Funded projects.

There may be special problems with the definition of part-time per-
sonnel, full time equivalents (FTE's) and ROHE paraprofessionals and
variable interpretations made by different reporting LEA's regarding num-
bers of part-time employees, FTE's and paraprofessionals. Special effort
should be made to check on a sampling basis how these terms have been used

and what precautions should be taken regarding their analysis. One of the
most probable outcomes will be that quite different arbitrary interpreta-
tions will be made, usually underestimating the total number and the FTE
number of persons involved in educational RDD&E. On the other hand, tile
size and composition of staffing will probably be much less variable than

for Federally Funded projects.

The definitions ROME activities (Employer question #1) may themselves
pose some problems in terms of their interpretation in a school setting.
This is an area where further pilot testing of the questionnaire is war-
ranted and where survey follow-up querry by telephone may be needed.

Having noted these points, it appears that the analysis of Chapter
should proceed much like that of analysis Chapter 2, with analysis and

discussion of:



7.41

employer characteristics

employee characteristics

personnel requirements

training requirements

There seems to be less of a need or justification for a comparably
extensive treatment of financial information. Certainly salary information
should be examined. And, if adequate LEA REID&E funding data is available,
it should also be examined in order to provide some information concerning
LEA ROUE costs. On the other hand, analysis leading to the extensive fi-
nancial projection tables recommended for Federally Funded projects does
not seem warranted.

Summarization of major characteristics where there may be similarities
or differences between LEA's and Federally Funded projects might be displayed
as in Table Shell 13.

Special Personnel Populations (Chapter 4)

The status, characteristics, and requirements for racial minorities,
women, paraprofessionals and part-time employees have been treated in the
previous two chapters of the analysis report. However, the information on
these special interest populations should be organized for special treatment.

Equal Opportunity and Affirmative Action

The survey contains information regarding numbers, professional status,
employment status, salaries, job titles, number of persons supervised, job
activities, job satisfaction, advancement possibilities, age, level of edu-
cation, major areas of highest and courses taken, previous job experience,
time in job, on-the-job training received, and interest in receiving further
training all of which may be of special interest for affitmative action
programs dealing with ethnic minorities or sex. It is suggested that tabu-
lar displays contrasting important variables be presented. This section
needs to focus especially on where minorities and women are being employed
and where they are not, and on any outstanding training requirements that
are implied.

Parwrofessionals

Hood and Banathy (1970) found a marked contrast in the degree level
required by academic as compared to industrial ROME organizations, and
NSF data suggest educational ROME agencies use markedly fewer "technicians"
than the other science agencies. It may be profitable to cross tabulate
a variety of employee characteristics by the institutional setting and
levels of professionalization dimensions to dfsplay any apparent pattern
of differences in the way different institutions tend to define staff these
categories or employ their professionals and paraprofessionals. Such an
analysis could look at numbers, sex, level of education, years previous
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Table Shell 13

Comparisons between ROME Performers in
Local Educational Agencies and Federally

Funded Projects in Other Institutional Settings

Characteristics
Local

Ed cational
.encies

Federally Funded
Settings

Numbers

Number of projects in sample

Projection to Population

Number of Personnel in sample

Projection to Population

Project Characteristics

Average Funding Level

Range in Funding of
Unit/Project

Average Staff Size

Range in Staff Size

Staff Composition

Project Activities

Personnel Activities

-

Recruitment & Selection

Training Requirements
9
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(relevant) experience, majors and courses, salaries, numbers of persons
supervised, kinds of work performed, job satisfaction, advancement pos-
sibilies, turnover rates, projected hires 2 years and 25% increase) and
training requirements.

Part-time Staff

The extent of use of part-time personnel, who they are, what kinds
of institutions employ them, and in what capacity, deserves at least brief

attention. The part-time graduate student, the instructional staff member
who works part-time and the "full time" scientists who works on several

projects are common occurrences on campus. Part-time staff also found

other institutional settings. How much of the labor force is this group
and what special training problems do they pose?

Com-arisons to Other Data Cha ter 5)

Although this survey will be unique in its nation wide, probability
sampling of employers and employees, it will be but one of many surveys and

studies (see Chapter ). If funds permit comparison to other studies
should be undertaken.

The Nati2nal_Re_gister

Although the last National Register of Scientific and Technical Per-

sonnel will be two years old, it may be instructive to compare the results

of this survey with relevant data regarding scientists and engineers, es-
pecially those in psychology and the social sciences. NSF data on degree
levels, scientific field, institutional setting, salaries, sex, age, and
geographic location all offer opportunity for comparison.

APA Manpower Data System

If the plans of the American Psychological Association materialize,
APA may generate a "census" of psychologists that will be contemporary
with this porposed survey of educational RDD&E personnel. The information
contained in the APA questionnaire is comparable to but more extensive than

that in the National Register.

The biennial NEA survey of public-school professional personnel is

confined basically to identification of the number of "administrative
officers for research" and their salaries for all reporting school systems

with enrollment over 12,000. Discrepancies with the NEA report should be

noated and resolved, if possible. It is is found that the NEA survey is

accurate in identifying districts with "substantial" R&D activity, the NEA
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survey might be used as a sampling frame.10

AERA and Oregon Studies

The results of this survey should be compared to the findings of
these two massive studies of educational ROD&E. Special attention should
be given to comparison to the Hopkins (1971) update of the Clark and
Hopkins (1969) Manpower study and to the conclusions of both studies
regarding needed training.

ApRendices

The above discussion has recommended that most of the tabular results
and other statistical information be placed in the appendix in order not to
over buden the text itself. If this is done, the report will hopefully read
much more easily than the above description of the analysis and presentation
may suggest. If possible, variances for some of the more important topics
of data should_be computed and presented in this appendix for technical
guidance in design of subsequent surveys.

10Since NEA condLct its surveys in odd numbered years, a USOE biennial
survey in eaven numbered years would be conveniently phased to use the NEA
survey results. An RIDUE personnel item has been drafted and submitted for
consideration in the ELSEGIS survey of elementary and secondary schools con-
ducted by USOE, NCES. The ELSEGIS-RDDRE items could probably identify LEA's
with ROME activity as well as or better than the NEA survey.
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Appendix A

LITERATURE SURVEY*

The literature on the training of educational researchers is now of
moderate si2e; however, there is very little dealing systematically with
the training of developers or disseminators. A perusal indicates four
types of treatments:

Impressionistic descriptions of current status and prescriptions for
improvement (e.g., Bereiter, 1965; Brim, 1958; Buswell, 1962; Clark &
Guba, 1965; Fattu, 1960; Gage, 1962; Griffiths, 1963; Scates, 1947;
Sieber, 1967; Stanley, 1962);

Studies of recruitment and training in other disciplines, notably
sociology, psychology, social work, college teaching, law, medicine, and
sciences (e.g., Barton & Wilder, n.d.; Berelson, 1960; Clark, 1957;
Cooley, 1963; Holland, 1957; Kendal, 1961; Lortie, 1959; Merton, 1957;
Roe, 1953; Selvin, 1962;, Sibley, 1963; Stecklein & Eckert, 1958;
Taylor, 1959; Thielens, 1957; Trow, 1963; Wright, 1956; House Comm.
on Science & Astronautics, 1958; National Science Board, 1969);

Studies focusing systematically on the doctorate in education
(Brown & Slater, 1960; Ludlow, Sanderson, & Pugh, 1964; Moore, Russell
& Ferguson, 1960; and Yauch, 1961); and, finally,

Studies bearing directly on the training of educational research
personnel (Buswell, McConnell, Heiss & Knoell, 1966; Fleury, Cappeluzzo
& Wolf, 1970; Millikan, Wayland & Lazarsfeld, 1967; Sieber, Millikan &
Wilder, 1964; Sieber & Lazarsfeld, 1966.)

Impressionistic Articles on Educational Research Training

The first of these four types of literature is predominantly im-
pressionistic and exhortatory. Marked quantitative and qualitative
deficiencies in educational research are recounted including: need for
more funds and better students; the fragmentary, part-time state of
affairs in educational research by faculty; isolation from the liberal
arts and sciences; pressures for immediate application; need for long-
range, programmed R&D, for better training curricula and more relevant
R&D internships. This literature lays a base for understanding the
problem, is notable in its failure to identify RDD&E needs other than in
terms of "research", but provides little in the way of systematic exami-
nation.

Recruitment and Training in Related Fields

The literature on recruitment and training in related fields points
to such factors as: the importance of the influence of undergraduate
advisors and availability of research facilities; the need to identify
research as a career and train for it as early as possible; the crucial
role of a meaningful apprenticeship in R&D; and the need for an R&D
orientation and adequate financial support for R&D in the graduate school

This literature survey originally appeared in Hood, Banathy, et al 1970).
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Graduate Trainin in Education

The third set of studies was sponsored primarily by the American Asso
ciation of Colleges for Teacher Education and provides a wealth of finding
and recommendations on student characteristics and institutional programs.
They are chiefly valuable for their empirical and systematic corroboration
of the impressionistic literature regarding the character of doctorate
training in education.

Training of Educational Researchers

The findings of the fourth type of literature will be examined in
more detail because of their greater relevance.

Buswell, McConnell, Heiss and Knoell (1966) based their investi-
gation, in part, on parallel studies of research productivity of 818
persons receiving their doctorate degrees in 1954, and of 1750 persons
receiving their doctorates in 1964. These two studies corroborate each
other in finding that the more productive person was younger, had not
specialized in education as an undergraduate, had been a full-time stu-
dent, had participated in research during graduate training and had been
an early publisher.

Krathwohl (1965) collected questionnaire data from 72 (of 104 in
sample) institutions offering the Ph.D. or Ed.D. degrees in 1960. His
questionnaire focused on the course patterns for training empirically
oriented personnel vs training methodologists or professors of research.
Differences between these groups appeared in three dimensions: sophisti-
cation of research methods taught, extent of student exposure to a non-
methodological area, and extent to which research experience other than
dissertation is provided.

Sieber and Lazarsfeld (1964) studied 60 educational research
bureaus in 36 universities to investigate the relationship between
organization and the quality of research produced. Four impediments to
research were identified: the conflict between services and research;
failure to attract competent personnel into the field of education, then
into educational research, and finally to retain them in university
educational research; the fragmentary nature of faculty research due to
teaching duties; and inadequate dissemination and utilization of re-
search.

Sieber (1965) reported on training of graduate students in 76
education departments in 1963-64. Only 30% of the departments reported
any arrangement for research training, and or'y 20% had special programs.
The most frequently reported problems were: inadequate preparation of
students for research, lack of financial resources, and low attraction
of educational research for competent students.

Millikan, Wayland and Lazarsfeld (1967) undertook a major study
to identify research preparation opportunities, to examine institutional
and training arrangements that might relate to the production of re-
searchers, and to investigate the commitment of recent doctoral
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recipients to educational research. The analysis was based on inter-
views with 20 persons, case studies of selected research organizations,
content analysis of catalogues of 110 graduate institutions, and reanaly-
sis of the Sieber and Lazarsfeld (1964) data. The major findings of
this study were:

1. Productivity of researchers is high when institutions have
a closed level of admission, a high proportion of faculty engaged in
research, an emphasis on graduate preparation for research, a high
level of apprenticeship, and a specific program for training researchers.

2. Production is very high when organizations have a systematic
apprenticeship program and a high proportion of money for research.

3. A large volume of research activity poses problems in inte-
grating and individualizing sufficiently the research experience pro-
vided.

4. Research organizations need autonomy from parent organizations
so they may develop their own arrangements for research and training.

5. Training characteristics deemed most important are: student
under age 32 at completion of doctorate, sufficient funds for scholar-
ships or assistantships, involvement in interdisciplinary research,
at least two types of research assistantship experience, less than 6
years in the education profession, and recruitment and orientation
procedures to stress the importance of a career in R&D.

Hopkins and Clark (1969, pp. 45-46) have succinctly summarized
these studies of the educational research community in the following
manner:

1. Research in education had not been institutionalized--it
was an individualistic pursuit.

2. The investigations were fragmentary and small scale efforts.

3. The educational researcher was a part-time functionary.

4. Most educationalists were not involved directly in the re-
search field--their productivity as researchers was miniscule.

5. Change was slow to come to the field--despite increases in
federal funds little difference could be observed from 1954 to
1964.

6. Research was not central to the operation of most schools
of education and, inferentially, to the operation of elementary
and secondary schools.

7. The input of new researchers to the field of education was
small--probably not more than one of ten doctoral graduates.

lo8
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8. The field was inhabited chiefly by researchers with a
background in psychology or educational psychology.

9. Most of the research effort was university-based.

10. The research effort was centered for the most part in 10-20
universities offering the doctorate in education.

Manpower Requirements

Beginning with the post-Sputnik support of science and language
curriculum reforms and impelled by funding under the Elementary and

Secondary Education Act of 1965, there now exists a major demand for
personnel qualified to perform at various professional and subpro-

fessional levels across the entire research, development, dissemination

and implementation continuum.

Projections of this demand made in a9 extensive study by David

Clark and John Hopkins (1969) suggest that, compared with an estimated
base of 4,125 persons in 1964, the most likely estimate for 1974 is

19,436 research, development and dissemination (RD&D) positions, approxi-

mately a five-fold increase. The minimum growth projected by Hopkins
and Clark for the 1964-1974 period is three-fold and the optimum growth

is seven-fold.

Under the minimum growth assumptions (which may be the most real-
istic), research positions are projected to decline from 95.6% of

the total of RD&D positions in 1964 to approximately 38% in 1974,
development positions are projected to increase to 45% of the 1974 total

as compared to 3.2% in 1964; and diffusion positions are projected to
be 15% of the total versus 1.2% in 1964. Under the most likely condi-
tions, between 1964 and 1974, over 2,300 new developer and 850 new

diffusion positions will be created. Under the least optimistic esti-
mates, the increases are still substantial; 628 new developers and
229 new diffusion positions would be required.

Clark and Hopkins' analysis of the situation led to these

conclusions:

1. The vacuum created by demand far exceeding available supply

will be filled with whatever leadership and staff talent
is available, whether or not that talent has any special

qualifications for the new responsibilities.

2. The projects and programs supported by new funding programs
will take on the characteristics of the personnel available
to act as staff. Consequently, neither the agencies which
provide the funds nor the institutions which adopt the new
objectives of the funding agencies will, in fact, be able to

secure the objectives established.

3. Serious slippage will occur in the measurable progress of
RD&D organizations because of the time devoted to finding
virtually nonexistent personnel. (Clark & Hopkins 1969,
pp. 423-424.)
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Recent Studies of Em lo e s' Needs and Trainin Pro

Given the changing allocation of fiscal resources for educational
R&D outlined by Hopkins and Clark (1969), it is clear that new require-
ments and needs for research, development, dissemination and evaluation
talent are already perceivable. Among efforts to establish content
substantive baselines for the manpower projections of Hopkins and Clark,
the Task Force Survey of the American Educational Research Association
(AERA) and the Survey of Fleury, Cappelluzzo, and Wolf are notable.

Fleury, Cappelluzzo, and Wolf (1970) obtained information about
RD&D training, practices of current training programs, and expectations
of potential employers from four sources: (a) all 85 graduate-level
educational research training programs then supported by the U.S.
Office of Education, (b) 47 (of 50) chief state school officers, (c) 178
(of 241) Massachusetts school superintendents and (d) 11 (of 15) promi-
nent independent research institutes.

Their analysis of the responses leads to four major conclusions:

1. The evidence suggests there will be shortages of research,
development and diffusion personnel in the field of education in the
immediate future. The training programs are structured to supply candi-
dates for conventional college level research positions, but are not
meeting requirements for development and diffusion personnel. Although
emplouers see a need for the technician-scholar in their agencies, the
applied character of their work calls for more pragmatic employment
practices.1

If the demand for RD&D personnel materializes, the 85 surveyed
training programs may be able to service only the research training
requirements well. In addition, surveyed employers may be called upon
to initiate intensive inservice training'programs to meet their own
requirements.

2. The personnel requirement projections for the immediate future
imply a need for programs at other than the doctoral level. A master's
level or six-year program is needed and employers are receptive to
hiring such personnel. Yet only 8 of the 85 programs provide sub-
doctoral programs.

3. Trainers and employers seem to be working at cross purposes in
terms of selection, job responsibilities, and exposure to the field of
education. Presently the trainers are oriented primarily to college and
university employment positions.

1This kind of finding is not confined to education. In a major survey
of technological manpower needs of industry, it was found that "While
industry prefers to hire technological personnel from university sources,
the current limited number available from the university sources obliges
industry to resort to a form of industrial cannibalism." Jacobs & Swanson,
1966, p. 210.)
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4. While colleges and universities will continue to absorb most
of the "R" talent, they are :n direct competition with local, state and
federal education agencies and independent [and commercial] research
agencies for the few "DO" specialists trained each year. As the demand
for "D&D" personnel rises, provisions will have to be made for their
training.

One study of the AERA Task Force on Training Research and Research-
Related Personnel study (Sanders & Worthen, 1970) relied on telephone
interviews with a selected sample of 58 persons who either employed or
supervised research or research-related personnel in one of 10 types of
institutional settings. One third of the respondents were in University
settings with the remainder from laboratories, R&D Centers, independent
research organizations, education agencies, etc. As the authors note,
some of the data they present is difficult to summarize, but it is
clear that the employers ranked three of the four evaluation functions
(context evaluation, input analysis, and process evaluation) highest,
followed in order by development, outcome evaluation, research and
diffusion. However when frequency with which functions were listed as
the most important is examined, the order of importance becomes develop-
ment, research, context evaluation, product evaluation, diffusion tied
with input analysis, and finally process evaluation.

It is difficult to do justice to the wealth of detail contained
in the Sanders and Worthen report, but what clearly emerges is the
high importance which these employers attached First to evaluation and
then to development, followed in order by research and diffusion.

Also emerging from this study is the fact that persons located in
each of the ten types of institutional settings may engage in a wide
spectrum of R&D functions. The priorities placed on functions may
differ with the institutional setting, but all the seven major functions
are relevant to programs in any of the institutional settings:

In terms of relative importance, it appears that
evaluation, development and research rank in that
order, but all are high and close together on the
scales used. Conversely, diffusion is viewed as
relatively less important by a majority of the
interviewees...Perhaps the pro1iferation of roles
for diffusers embodied in current literature on
educational change is prophetic rather than des-
criptive of present professional priorities.

(Sanders & Worthen, 1970, p. 35)

As a methodological note, Sanders and Worthen made the observation:

It seems desirable to have practitioners in
research and research-related activities project
training needs for the future, rather than depend-
ing on opinions of those removed from practical
realities. (Sanders & Worthen, 1970, p. 38)
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Since the Fleury, Cappelluzzo and Wolf study noted that few
0.E.-sponsored programs did, in fact, deal with "D" or "D", and the
AERA study may have inadequately sampled employers with direct interest
in dissemination (Sanders & Worthen, 1970, p. 35), the survey of
organizational arrangements and training programs for R&D utilization
by educational practitioners accomplished by the Far West Laboratory's
Communication Program (York, 1968) provides supporting information.
Based on a year-long search of the literature and follow-up corres-
pondence, 80 exemplary organizational arrangements and 24 training
programs were selected described and evaluated.

York concludes:

Our current information indicates that no single
training program is providing school research person-
nel with the necessary skills across the entire
knowledge utilization continuum....Presently the
most adequate training being provided school re-
search personnel is in the area of evaluation
techniques and research design skills. This
conclusion is in agreement with the findings of
last year's surveillance report (Carlisle, 1967).
While last year's report concluded that information
utilization skills were the most inadequately
developed areas of training, our current informa-
tion indicates that the skills in which the least
training is being provided are (1) needs assessment,
(2) long-range planning, and (3) systematic analysis
of present conditions. (York, 1968, pp. 9-10)

Reanalysis of the information in the York report (Hood, 1969
shows that only three knowledge utilization functions, dissemination,
field testing, and evaluation of test results, were supported by more
than half the educationalR&D utilization organizational arrangements.
Notably absent were provisions for long range planning, present
condition analysis, needs analysis, problem formulation, and decision
making. Less than a fourth of the arrangements provided for these
functions. The picture for the 24 exemplary training programs is
remarkably similar to that of the organizational arrangements. Train-
ing in conduct of exper:iments or field testing, and in evaluation of
results, are the two predominant subject areas. None of the programs
explicitly treats design and conduct of demonstrations of exemplary
educational products and practices, only two of 24 dealt with training
in needs analysis or decision making, and less than a fourth dealt with
such subjects as long-range planning, present condition analysis,
problem formulation, information research, information interpretation,
dissemination or implementation.

162



B 1

Appendix B

MANPOWER .RESOURCES

IN EDUCATIONAL R&D IN THE UNITED STATES
1

Estimates of trained manpower available to perform educational re-
search and development are extremely hard to come by. Definition of role
is crucial. Defining the topics and concerns that might be covered by
the term "educational research" is equally important. Actually locating
and counting such people is difficult even when these two parameters are
defined.

A B -innin Estimate _he Man sower S P for Educational Research

The analysis developed in this section is drawn from chapter 2 of
the study recently completed by David L. Clark and John E. Hopkins, A
Resort on Educational Research, Develo ment, a d Diffusion Man ower,
1964-1974

As part of their report Clark and Hopkins present the most detailed
manpower analysis of the educational research community that exists. The
analysis is based on 1964 data and is consequently somewhat out of date.
The Federal funds for educational research and development have increased
by a factor of at least five, an increase which has surely had some im-
pact on the size of the manpower pool today. Since their analysis is
the best that exists, we have made use of it, keeping in mind that it is
necessarily a minimum picture at this point in time.

1 Reproduced from Educational Research and Development in the United
States (Gideonse, 1969, pp. 117-124).

?Bloomington, Ind.: Indiana University Research Foundation 1969
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TABLE 32.-SAMPLE OF FLO, AND I/ PERSONNEL BY AGENCY SETTING AND FUNCTIONAL JOB EMPHASIS-1S64

Setting

R. D. DProgram Dirs. and Staff

11,13,13.

training
program
directors
and staff

individual R,I3,13 Personnel

TotalOutside-
funded

Res. and
service
bureaus

Institu-
Gonel

research

Sub-
total

R,D,D,
project

directors
end staff

Hard-
core
prod,

Reg.
prod.

Qcca .
prod.

Sub-
total

Stimulators
and coordi-
nators of

R. D, and 0
activities

lieges and Universities
Schools and Colleges of Education 7 124 3 134 39 -- 42 187 440 669 15 857Schools and Depts. of Psychology 1 48 1 50 14 1 19 107 168 294 --- 359Other Behavioral and Social Science Depts. 1 45 46 11 -- 32 76 100 '208 1 266Other Discipline and Academic Areas -- 14 ------ 14 7 1 13 37 62 112 10 144College and University Administration Units - 2 62 64 1 -- ------ 5 35 40 5 110

Sub-total 9 233 66 308 72 2 106 412 805 1,323 31 1.736
Federal Agencies

U.S. Office of Education -- 18 2 20 -- 21 31 18 68 9 97Military Agencies -- 14 7 21 2 -- 4 1 1 6 3 32Other Federal Agencies 16 3 19 1 -- 9 5 12 26 4 50
Sub-total 0 48 12 60 3 0 34 37 29 100 16 179
State Agencies

State Departments of Education
Other State Agencies

--
--

36
a

11
......

47,
8

3
12 -- 1 5

13
22

20
28

4
2

74
50

Sub-total 0 44 11 55 15 0 10 35 48 6 124
Schools and School Systems

Local Public School Systems 1 117 118 10 47 55 3 186Other Schools and School Systems -- 2 26 28 -.--- 6 ---- 34
Subtotal 0 3 143 146 10 0 1 7 53 61 3 220
Private Research Institutes and Agencies

Private Research Institutes 87 87 2 5 2 96Private Social Service and Welfare Agencies -- 9 9 1 -- 4 6 7 17 1 28
Sub-total 0 96 0 96 3 0 6 8 8 22 3 124
Professional Associations

Professional Education Associations 42 42 4 46Related Professional, Public. Lay Assoc. 9 1 10 1
11

Sub-total 0 51 1 52 5 0 0 0 0 0 0 57
Inter-Agency Organizations

Educational Laboratories ----- ------ 0Other Inter-Agency Organizations -- 24 24 4 28
Sub-total 0 24 0 24 4 0 9 0 0 0 0 28
Private Foundations -- 1 1 1 - 2 2 3 7
Business and lndustrlal Organizations -- 45 2 -- 0 0 0 47
Total 9 545 233 787 115 2 152 474 930 1,556 62 2.522
'From David L. Clark and John E. Hopkins, -A (Uncut on Educational Research, De

time. The data reported by Clark and Hopkins
draw heavily upon three empirical studies of
researchers in education: by Sam Sieber, by
Robert Barger and associates, and by Guy
Buswell and associates.'

3
Sam D. Sieber and Paul Lazarsfeld, The Organisation of Edu-
cational Research in the United States, Cooperative Research
Project No. 1974, New York: Bureau of Applied Social Re-
search, Columbia Univ., 1966, 364 pp.; Robert Barger, Egon
Guba and Corahann Okorodudu. Development of a National
Register of Educational Researchers, Cooperative Research
Project No. 6-014, Columbus, Ohio: The Ohio State Univer-
sity Research Foundation, 1965, 139 pp.; Guy T. Burwell, T.

118

prneni, and 01ff usion Manpower, 1954-1974," p. 76.

At the beginning of the decade of the 1960's
two prominent educational researchers attempt-
ed to typify the world in which they were living.
Griffiths in 19594 and Fattu in 19605 found

R. McConnell, Ann M. Heiss, and Dorothy M. Knoel, Training
for Educational Research, Cooperative Research Project No.
61074, Berkeley, California: Center for The Study of Higher

4 Education, Univ. of California, 1966, 150 pp.
Daniel E. Griffiths, Research in Educational Administration;
An Appraisal and a Plan, New York; Bureau of Publications,
Teachers College, Coiumbia University, 1959, 59 pp.sNicholes A. Fattu, -The Role of Research in Education-
Present and Future," Review of Educational Research, Vol. 30,
No. 5, December, 1960, pp. 409-421.
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that the number of personnel involved in educa-
tional research was small and that the work
produced seemed not only to have little impact
on the behavior of professionals in the field but
also to add little to education's knowledge base.

The Buswell and Sieber investigations of the
early 1960's substantially validated the essential-
ly impressionistic reports of Griffiths and Fattu.
Buswell found the field of educational research
composed mainly of fragmentary, small-scale
investigations; also, nearly one-third of a sample
of 818 education doctorates received in 1954
had no research publications. One hundred
respondents pointed to a single research publica-
tion and another hundred could list two or
more.

The Griffiths, Fattu, Buswell, Sieber, and
Barger studies together indicated that:

Research in education had not been institu-
tionalized. It was an individualistic pursuit.
The investigations were fragmentary and
small-scale efforts.
The educational researcher was a part-time
fu nctionary.
Most educationists were not involved di-
rectly in the research field and their pro-
ductivity as researchers was miniscule.
Change was slow to come to the field.
Despite increases in Federal funds little
difference could be observed from 1954 to
1964.
Research was not central to the operation
of most schools of education and, inferenti-
ally, to the operation of elementary and
secondary schools.
The input of new researchers to the field of
education was small, probably not more
than one of 10 doctoral graduates.
The field was inhabited chiefly by re-
searchers with a background in psychology
or educational psychology.
Most of the research effort was university
based.

The research effort was centered for the
most part in 10 to 20 universities offering
the doctorate in education.6

In developing their analysis, Hopkins and
Clark discovered that no single body of empiri-

6Clark and Hopkins, op. cit., pp. 4546.

B 3
cal data available to, or collected by, the survey
staff yielded F., clear picture of the number of
persons who might be classified as research,
development, and diffusion (R, D, and 0)
personnel in education in 1964. Consequently,
they engaged in comparisons, examination, and
reanalysis of the extant data in an effort to
define and refine the number of persons within
each personnel group. Clark and Hopkins first
examined the Buswell and National Register
studies (Bargar) to establish the absolute base
for the number of R, 0, and 0 personnel in
education in 1964. In other words, their initial
assumption was that the problem lay not in
justifying the inclusion of an individual case
identified, for example, by Buswell, but rather
in determining the number of cases not picked
up in the Buswell or National Register studies.

Clark and Hopkins' careful analysis of the
Buswell, Bargar, and Sieber data is summarized in
table 6.7 On the basis of these data Clark and
Hopkins characterized the educational R, D, and

community in the United States in 1964 in
the following way:

The preponderance of R, D, and D
personnel in 1964 was located in college
and university settings, functioning as in-
dividual researchers in a part-time basis.
Most individual researchers reported de-
voting part time to R, D, and 0 activity,
and the modal time reported was very
much part timeone-fifth to one-third
time.
Research personnel located in schools of
education were most likely to be spending
a small percentage of time on their research
activity.
Within the college and university setting 50
percent to 60 percent of the R, D, and D
personnel were affiliated organizationally
with a school or college of education.
USOE research personnel in 1964 were
either working as social bookkeepers or as
specialists conducting discrete studies in
substantive areas.
State department of education personnel
were chiefly normative researchers employ-
ed in research divisions.

Ibid, ;a. 76.
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Schools and school systems were re7e-
sented by some teachers, counselors, and
administrators working for a small per-
centage of their time on R, D, and D
projects and by data gatherers functioning
in a research division.
Few development and diffusion personnel
seemed to be functioning in the R, 0, and

community in 1964, and even fewer
were identified through the questionnaire
and search techniques employed in the
study.8

Beginning from the base estimate established
in table 32, Clark and Hopkins then extended
their analysis to establish an overall estimate of
R, D, and D personnel in education. Clark and
Hopkins in effect rebuilt table 32 to reflect not
just the actual number of respondents to the
Barger study but an estimate of th,e total field
based on all available data for July 1, 1964.
Basing their reanalysis on the Sieber study, the
Buswell study, personnel reports of the U.S.
Office of Education, the Bean study of State
educational agencies, the NEA Research Division
study on Research Units in Local School Sys-
tems, the annual reports of AIR and ETS, and
other publications, Clark and Hopkins produce a
final estimate of 4,125 R, D, and 0 personnel in
education. This estimate is detailed in table 33.9

Additional Estimates of Related Manpower

Some additional perspective can be lent to the
picture of available manpower by examining
data which exists on graduate students and
trained professionals in academic disciplines
relevant to educational research and develop-
ment. Two sources have been employed: the
report of the National Register of Scientific and
Technical Personnel; and the reports of the
National Center for Educational Statistics
(USOE) on earned degrees conferred in higher
education.

The National Register data are based on ques-
tionnaires returned by almost a quarter million
scientists in 1966, three-fifths of whom were in
the physical sciences, one-fourth in the life
sciences, and the remainder in the social

a ibid., pp. 74-75.
9Ibid., pp. 105-106.
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sciences. These 243,000 respondents constitute
67 percent of the number to whom question-
naires were sent, from a list developed in
cooperation with participating academic socie-
ties.

Respondents were asked to indicate their field
of greatest scientific competence, taking into
consideration their training and work experi-.
ence. The figures reveal that 8 percent of the
respondents identified their scientific field as
psychology, 5 percent as economics, 1 percent
as sociology, and 1 percent as linguistics and
anthropology. This response is for all degree
levels.'

Among the doctorate holders in the sample,
12,545 (14 percent) were in psychology, 5,593
(6 percent) in economics, 2,757 (3 percent) in
sociology, 830 (1 percent) in anthropology, and
750 (1 percent) in linguistics.

Among the master's degree holders 6,075 (9
percent) were in psychology, 4,658 (7 percent)
were in economics, 780 (1 percent) were in
sociology, and a total of 401 (5 percent) were in
linguistics and anthropology combined!2

Respondents holding only the bachelor's de-
gree were negligible in the fields of interest here,
except for economics which listed 2,660 indi-
viduals.' 3

Additional information can be found in the
estimates of recent degrees conferred and degree
candidates in disciplines relevant to education
R&D.

Using a USOE report of earned degrees
conferred in 1966-67,14 and estimating that
only 10 percent of those earning doctorates in
education will be candidates for research careers,
we arrive at the following approximations:

Education's 353
Linguistics 70
Psychology (all fields) 1,231
Anthropology 136
Economics 546
Sociology 327

Total 2,663

10American Science Manpower 1966: A Report of me National
Register of Scientific and Technical Personnel (NSF 68-71,
U.S. Government Printing Office, Washington, D.C., 1967, 13.

1115.Ibid. ' p. 25.
Ib12 . id.

' p. 28.

14
13ibid. p. 31.

Earned Degrees Conferred: 1966-67, Part ASummary Dam
U.S. Government Printing Office, Washington, D.C., 1968, pp.
12-18.
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TABLE 33.ESTIMATED NUMBER OF R, 13, AND 0 PERSONNEL BY AGENCY SETIING AND FUNCTIONAL

JOB EMPHASIS-19644

Setting
R, D, and D

program
directors
and staff

Stimulators
and coordi-
nators of

R, D, and D
activities

Individual R, D, and D Personnel
Total

Hard-core Regular Occasional
producers producers producers

Schools and Colleges of
Education 160 40 115 265 620 1,200Schools and Departments
of Psychology 70 46 150 234 500Other Behavioral and Social
Science Departments 64 1 60 106 139 370Other Discipline and
Academic Areas 20 14 28 52 86 200College and University
Administration Units 150 7 48 205U.S. Office of Education 35 31 46 23 155State Departments of
Education 240 10 25 25 65 365

Schools and School Systems 265 5 10 120 140 540Private Research Institutes
and Agencies 300 300

Professional Education
Associations 90 90Inter-Agency Organizations 50 50Business & Industrial
Organizations 150 150

Total 1,594 90 315 771 1,355 4,125

'From David L. Clark and John E. Hopkins, A Report on Educational Research,
Manpower, 1964-1974," pp. 105-106.

Similar approximations for a later year can be
derived from fall, 1967, enrollment data."
Again using the 10 percent estimate in educa-
tion, the figures below show potential research-
ers expected to complete doctoral requirements
by June 30, 1968, in
related to education.

academic disciplines

Education S 396
Lingu istics 133
Psychology (all fields) 1,450
Anthropology 216
Economics 706
Sociology 457

Total 3,358
15The

figures for education represent 10 percent of the totals on
the grounds that this proportion is a fair approximation of
research degrees in this field. Figures in other disciplines ere
totals.16
Students Enrolled for Advanced Degrees: Part ASummere
Dam Fell 1967. Washington, D.C US. Government Printing
Office, 1969, pp. 9-11.

eloprnent, and Diffusion

USOE Manpower Development Activities in
Educational R&D

Under the provis ons of the amendments to
the Cooperative Research Act contained in title
IV of the Elementary and Secondary Education
Act of 1965, USOE was authorized to establish
training programs for research and research-re-
lated personnel.

Six types of programs have been supported
over the past 4 fiscal years (1966-1969). These
are:

Undergraduate training programs to recruit
capable career researchers.
Graduate training programs, awarded
through graduate schools, to increase the
flow of competent research personnel.
Postdoctoral grants to help update the
skills of educational researchers and to
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TABLE 34.USCIE EDUCATIONAL RESEARCH TRAINING PROGRAM

Program
1966

Trainees Cost'
1967

Trainees Cost*
1968

Trainees Cost
1969(est.)

Trainees Cost"

Undergraduate 134 $ 256 116 $ 108 $ $
Graduate 732 4,385 794 4,837 809 5,049 899 5,200
Postdoctoral 41 621 13 265 20 397 20 400
Institute 1,635 1,425 1,011 453 1,462 459 1,750 400
Special Project 91 100
Program Development 591 241 167 650

Totals 2,592 $7,278 1,934 $5,904 2,291 $6,164 2,579 $6,750

"In thousands of dollars

acquaint trained researchers in other fields
with research in educaiion.
Institutes which provide short-term in-
tensive training in particular, aspects of
research.
Special projects, including seminars, work-
shops, personnel exchanges, inservice train-
ing programs, and other nondegree training.
Program development grants to strengthen
college and university staffs and to develop
curriculums for training in education re-
search.

The funding levels, awards, and number of
trainees in each of these programs for the past 4
years are shown in table 34.

In recent months Sam Sieber completed an
analysis of the USOE research training programs
which provides data to supplement the fig-

Sieber's report covers the first year of the
USOE training program, 1966-67. He found that
a comparison of the geographical distribution of
trainees with the distribution of USOE-funded
research positions; the distribution of public
school pupils, and the distribution of education-
al researchers at large showed that the
distribution of trainees more closely conforms
to that of public school enrollment than to that
of educational researchers_

More researchers are being trained in the
South; there are more researchers working in the
Northeast. From the viewpoint of serving the

17Sam 0. Sieber, Analysis of U.S.O.E. Training Programs,
Bureau of Applied Social Research, Columbia University,
January 1968, CRP Project No. 7-8315.
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research needs of schools, Sieber found this
situation to be good, since it showed that USOE
programs are compensating for the dispropor-
tionate number of researchers in the North-
east. '21

Sieber found that the great majority of
graduate training programs are located in depart-
ments of education. Moreover, only about 40
percent of the graduate programs entailed inter-
disciplinary training. He found that the graduate
training programs are more often located in
institutions of higher quality and in universities
that promise the strongest programs of research
training. Since the better schools are more likely
to have already emphasized scholarship and
training for research, training programs tended
to be located at such schools.

Another finding of the Sieber study was that
only a small proportion of graduate programs
are operated by research bureaus or centers. (It
might be noted that this finding is of some
cautionary significance in view of Buswell's
study of research productivity of doctorates
which suggested that one of the most important
parts of training is work in a research organiza-
tion.) Sieber also found that none of the
directors of training programs was primarily
affiliated with a research unit; they were pre-
dominantly located in teaching departments.
Training directors were more often professional
educators or researchers at large. When they
mentioned a nonprofessional field, it tended to
be professionally oriented, e.g., educational
psychology.1 9

18ibid.. prz, 8, 11, and 12.
19 /bid, pp. 29, 34.
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With the exception of trainees in the under-
graduate program Sieber found that the majority
of trainees had held a degree for several years.
For the graduate programs this fact is indicative
of the familiar feature of career lines in educa-
tionthe interruption of studies for employ-
ment. Of the graduate students, 84 percent were
employed at some time since completion of
their last degree. Thus, there has been consider-
able discontinuity in educational career lines.
Only a small minority of trainees in any program
(except the postdoctoral) held research-related
jobs in the recent past. The USOE training
programs, however, seemed to be serving a need
in helping graduate students pursue their future
studies without interruption. But Sieber ques-
tioned how much comrni,tment to research
careers could be assured in view of the consider-
able amount of time which trainees had spent
away from the university setting, particularly in
teacher or administrator roles.''

The average age of the graduate trainees-
29.1makes it apparent that the USOE program
is making a contribution to lowering the age of
the doctorate in education. Sieber estimates that
the graduate trainees will be receiving their
degrees about 7 years earlier than the general
doctorate student in education.'

Nonetheless, the number of graduate trainees
with dependents raises the question whether
they are sufficiently unencumbered by family
obligations to devote their fullest attention to
their studies.' 2

From other data Sieber concludes that there
is little emphasis on training for research admin-
istration, a situation which he believes needs
correction, and that while trainees as a whole
tended to be more -field oriented" than "aca-
demic oriented," graduate trainees were divided
about equally between these two types, with
slightly mo re academically oriented re-
searchers.' 3

A reassuring finding, however, was that three-
quarters of the graduate trainees were seeking
the Ph.D. rather than the Ed.D.; since Ph.D.
recipients are more likely to engage in research
than Ed.D. recipients, Sieber viewed this trend
as promising substantial payoff.2 4

20Ibid., pp. 47.51.
2
22 P- 77.

2
Ibid. p. 82.

.3111a. pp 85' 8824 .Ibid., p. 57.

7
Sieber directs some attention to the criticism

that educational research lacks the perspective
of the basic social science disciplines, as indi-
cated by thr paucity of theoretically guided
research and development. He notes that most
studies of research training conducted indicate
that the laraest category of educational research
personnel is oersons with backgrounas in profes-
sional education and that the level of interdis-
ciplinary research in education is low. Although
an effective means of imbuing educational re-
search with the social science perspectives lies in
recruiting more social scientists, especially in the
nonpsychological disciplines, the great majority
of USOE research training programs in depart-
ments of education, and the majority of trainees
(75 percent), designated a field in professional
education.'

Summary and Conclusions

In fiscal year 1968 the United States ex-
pended $250 million on educational research
and development. Using the latest figures avail-
able Clark and Hopkins estimate a 1964 man-
power pool of 4,125 full-time equivalent per-
sons. Estimating the cost per full-time profes-
sional at approximately $30,000 at that time, it
is apparent that the real investment in 1964 in
educational research and development was some-
where in the neighborhood of $124 million.
Since Federal and private foundation sources
accounted for no more than one-third or two-
fifths of that amount, the remainder was ob-
viously met by State or local sources or by
donated services out of other budget categories
(e.g, instructional costs for higher education).

The tiscal year 1968 sponsored investment for
educational R&D represents, after a 20 percent
correction for inflation and overdue salary in-
creases in higher education, an expansion of
some 70 percent. The increasing dollar flow
from sponsoring agencies, however, can in part
be accounted for by noting that support for
R&D which used to take the form of matching
local contributions from the performing agency
is increaengly being !pIaced by monies from
the sponsoring agency.

One inescapable conclusion is that a heavy
press currently exists on the trained personnel
available. Some of this slack has been taken up
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by the entry of personnel into educational
research from other academic disciplines Fnd
from industry. Some has been taken up by the
addition of a growing number of recent doctoral
recipients. A great portion has been taken up by
on-the-job training of individuals, particularly in
the fields of development, dissemination, and
diffusion, who have assumed newly identified
and defined roles in educational research and
development. Finally, the increase in the man-
power utilized is also partially explainable in
terms of the increased scale of R&D work which
has contributed to greater cost and a larger
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number of lower technical roles without neces-
sarily creating additional demand for highly
trained researchers.

The manpower supply situation does not
appear likely to improve very substantially as
one looks at the projected outputs of the
present level of educational research training
supported by USOE. While the doctoral pro-
grams will be supplying 250 to 300 new people a
year and larger numbers are receiving short term
training, these numbers will be insufficient to
sustain any large-scale expansion of the R&D
effort.
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Appendix C

SURVEY AND ANALYSIS OF MANPOWER REQUIREMENTS IN R,D&D

Beginning with the post-Sputnik support of science and language
curriculum reforms and impelled by funding under the Elementary and
Secondary Education Act of 1965, there now exists a major demand for
personnel qualified to perform at various professional and subprofessional
levels across the entire research, development, dissemination and imple-
mentation continuum.

Projections of Demand

Clark and lioRiAr, in an extensive study, made projections
suggesting that in comparison with an estimated base of 4,125 persons in
1964, the most likely estimate for 1974 is 19,436 research, development
and dissemination (R,D&D) positions. This is approximately a five-fold
increase; the minimum growth projected for the 1964-1974 period is three-
fold and the optimum growth is seven-fold.

Under the minimum growth assumptions (which may be the most realistic
research positions are projected to decline from 95.6% of the total of
R,D&D positions in 1964 to approximately 38% in 1974, development positions
are projected to increase to 45% of the 1974 total as compared to 3.2% in
1964; and diffusion positions are projected to be 15% of the total versus
1.2% in 1964. Under the most likely conditions, between 1964 and 1974 over
2,300 new developer and 850 new diffusion positions will be created. Under
the least optimistic estimates, the increases are still substantial; 628
new developers and 229 new diffusion positions would be required.

Clark and Hopkins's analysis of the situation led to these conclusions:

1. The vacuum created by demand far exceeding available supply
will be filled with whatever leadership and staff talent
is available, whether or not that talent has any special
qualifications for the new responsibilities.

2. The projects and programs supported by new funding programs
will take on the characteristics of the personnel available
to act as staff. Consequently, neither the agencies which
provide the funds nor the institutions which adopt the new
objectives of the funding agencies will, in fact, be able to
secure the objectives established.

Serious slippage will occur in the measurable progress of
R,D&D organizations because of the time devoted to finding
virtually non-existent personnel. (Clark & Hopkins, 1969,
pp. 423-424.
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Recent Studies of Emlgyers' Needs and Training Pro rams

Given the changing allocation of fiscal resources for educational
R&D outlined by Hopkins and Clark (1969), it is clear that new require-
ments and needs for research, development, dissemination and evaluation
talent are already perceptible. Among efforts to establish content
substantive baselines for the manpower projections of Hopkins and Clark,
the Task Force Survey of the American Educational Research Association
(AERA) and the Survey of Fleury, Cappelluzzo, and Wolf are notable.

Fleur Cae.elluzzo, and Wolf (1970) obtained information about
R,D&D training, practices of current training programs, and expectations
of potential employers from four sources: (a) all 85 graduate-level
educational research training programs then supported by the U.S. Office
of Education, (b) 47 (of 50) chief state school officers, (c) 178 (of 241)
Massachusetts school superintendents and (d) 11 (of 15) prominent
independent research institutes.

Their analysis of the responses leads to four major conclusions:

1. The evidence suggests that there will be shortages of research,
development and diffusion personnel in the field of education in the
immediate future. The training programs are structured to supply candidates
for conventional college level research positions, but are not meeting
requirements for development and diffusion personnel. Although employers
see a need for the technician-scholar in their agencies, the applied
character of their work calls for more pragmatic employment practices.'

If the demand for R,D&D personnel materialize, the 85 surveyed
training programs may be able to service only the research training require-
ments well. In addition, surveyed employers may be called upon to initiate
intensive inservice training programs to meet their own requirements.

2. The personnel requirement projections for the immediate future
imply a need for programs at other than the doctoral level. A master's
level or six-year program is needed and employers are receptive to hiring
such personnel. Yet only 8 of the 85 programs provide sub-doctoral programs.

3. Trainers and employers seem to be working at cross purposes in
terms of selection, job responsibilities, and exposure to the field of
education. Presently the trainers are oriented primarily to college and
university employment positions.

This kind of finding is not confined to education. In a major survey
of technological manpower needs in industry, it was found that "While
industry prefers to hire technological personnel from university sources,
the current limited number available from the university sources obliges
industry to resort to a form of industrial cannibalism." Jacobs & Swanson,
1966, p. 210.
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4. While colleges and universities will continue to absorb most
of the "R" talent, they are in direct competition with local, state and
federal education agencies and independent (and commercial) research
agencies for the few "D&D" specialists trained each year. As the demand
for "DO" personnel rises, provisions will have to be made for their
training.

Sanders and Worthen 1970 , in a study for the AERA Task Force on
Training Research and Research-Related Personnel, relied on telephone
interviews with a selected sample of 58 persons who either employed or
supervised research or research-related personnel in one of 10 types of
institutional settings. One third of the respondents were in university
settings and the remainder from laboratories, R&D centers, independent
research organizations, education agencies, etc. As the authors note,
some of the data they present is difficult to summarize but it is
clear that the employers ranked three of the four evaluation functions
(context evaluation, input analysis, and process evaluation) highest,
followed in order by development, outcome evaluation, research and diffusion.
However when frequency with which functions were listed as the most impor-
tant is examined, the order of importance becomes development, research,
context evaluation, product evaluation, diffusion tied with input analysis,
and finally process evaluation.

It is difficult to do justice to the wealth of detail contained in
the Sanders and Worthen report, but what clearly emerges is the high
importance which these employers attached first to evaluation and then to
development, followed in order by research and diffusion.

Also emerging from this study is the fact that persons located in
each of the ten types of institutional settings may engage in a wide
spectrum of R&D functions. The priorities placed on functions may
differ with the institutional setting, but'all the seven major functions
are relevant to programs in any of the institutional settings. As a
methodological note, Sanders and Worthen observed, "It seems desirable to
have practitioners in research and research-related activities project
training needs for the future, rather than depending on opinions of those
removed from practical realities.

York (1968) provides supporting information in a survey of organiza-
tional arrangements and training programs for R&D utilization by educational
practitioners. Based on a year-long search of the literature and follow-up
correspondence, 80 exemplary organizational arrangements and 24 training
programs were selected, described and evaluated. York concludes:

Our current information indicates that no single training
program is providing school research personnel with the
necessary skills across the entire knowledge utilization
continuum....Presently the most adequate training being
provided school research personnel is in the area of evalua-
tion techniques and research design skills. This conclusion
is in agreement with the findings of last year's surveillance
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report (Carlisle, 1967 ). While last year's report concluded
that information utilization skills were the most inade-
quately developed areas of training, our current information
indicates that the skills in which the least training is
being provided are (1) needs assessment, (2) long-range
planning, and (3) systematic analysis of present conditions.
(York, 1968, pp. 9-10)

Hood (1969) reanalyzed the information in the York report and con-
cluded that only three knowledge utilization functions, dissemination,
field testing, and evaluation of test results, were supported by more than
half the educational R&D utilization organizational arrangements. Notably
absent were provisions for long-range planning, present condition analysis,
needs analysis, problem formulation, and decision making. Less than a
fourth of the arrangements provided for these functions. The picture for
the 24 exemplary training programs is remarkably similar to that of the
organizational arrangements. Training in conduct of experiments or field
testing, and in evaluation of results, are the two predominant subject
areas. None of the programs explicitly treats design and conduct of
demonstrations of exemplary educational products and practices, only two
of 24 dealt with training in needs analysis or decision making, and less
than a fourth dealt with such subjects as long-range planning, present
condition analysis, problem formulation, information research, information
interpretation, dissemination, or implementation.

Gideonse (1969, p. 115), on the other hand, uses a figure which when
extended to FY 1971 (Figure I) shows a major discontinuity in 0.E.
"Research and Training" funds between FY 1965 and 1966. Since FY 1966
there has been an almost level rate of total expenditure, which, when dis-
counted at the conservative 5% inflation figure chosen by Clark and Hopkins,
is actually seen as a loss. To cite Rogers and Worthen's analysis of
1968-197L AERA employment service data:

The reversal of trends between 1969 and 1970 is startling.
The market for research and research-related personnel is down
in virtually all areas, doubtless due to reduced funding of
critical research program. This has resuited in less demand
in research, development, and diffusion than even the most
pessimistic projections of Clark and Hopkins (1969).

(Rogers & Worthen, Sept. 1970, p.10)

1.74,
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Reexamination of Pro ecti ns

To return then to the Clark and Hopkins projections, we find them

both more optimistic and more narrow than seems warranted based on 1970

information. The analysis rests on the explicit assumption,

that the limitations imposed upon program growth
and expansion during fiscal years 1967-1969 are

viewed as unusually stringent and will not be
continued during the period FY 1970-1974. (Clark &

Hopkins, p. 121)

In point of fact these stringent levels continued into FY 1970 and 1971,

and there was no clear evidence that conditions for Pr 1972 would be

markedly better. In fact, as noted above, the almost constant dollar

level implies a diminishing actual level due to inflation.

To provide a range of possible endpoints Clark and Hopkins

make three projections: "Least Optimistic," "Most Likely," and

"Most Optimistic.

Except when available information indicated that a pro-

gram was being reduced or phased out . it did not

appear reasonable to assumethat a program (over time)
would fall below its current level, however. As a result,

the Least Optimistic projection exhibited the funds needed
to support a FY '68 level of operation.

. . . Readers who do not wish to accept the caveat to
the general assumption underlying the study (i.e., that
the unusually stringent funding support for FY '67-'69
will be increased during FY '70-'74) may rely on the
Least Optimistic projection to'furnish them a descrip-
tion of the situation which will exist in 1975 if
funding awards are not increased beyond what is needed

to maintain current levels. (pp. 127-128)

In order to use the best data available, a Least
Optimistic projection of future funding was prepared
for each program by adding a numerical constant of
five percent per year to the FY '68 funding of the
program and to each year thereafter . . . (p. 141)

Clark and Hopkins comment:

Since funds have been tight for two or three years,
it may be of interest to examine the projected
situation should funds remain tight. Only the
educational laboratories and vocational educational
R&D centers would grow significantly. The subunits
most adversely affected would be the regular 0 and D
projects, the RCU's (again, a special case), and
small and regular RD&D projects.

A characterization of the situation depicted might
be dS follows:
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Development and diffusion programs and projects are
to be given the greatest support.

If funds remain tight, the support given development
and diffusion will be at the expense of research
projects.

Programs are to be supported beyond projects.

Since the more expansive programs are in new
settings (laboratories, public schools) and
directed toward new objectives (special D and D
projects, clearinghouses), the near future will
be a period of turbulent organizational and
change roles.

ESEA-created and fostered programs will be lead-
ing the press for organizational and role change.
(pp. 231-232)

Seen from a slightly later perspective, these observations are
generally valid. In terms of relative gains, R,D&D in support of
handicapped children has been a more significant gainer than the lab-
oratories, but certainly development and diffusion have gained rela-
tively at the expense of research (and training).

The Clark and Hopkins analysis starts from the baseline pro-
jection of personnel who are supported by the sample of USOE and NSF
programs included in the study. It then proceeds to logically derived
projections of growth in populations of R,D&D personnel not included
in the baseline sample (i.e., to include such areas as business and
industrY)-

When these projections are carried out for the Least Optimistic
projection, we derive (Table 1) from the results reported in Tables 80
and 83 of the Clark and-Hopkins Report;

Table 1

Estimated Number and Percent of Positions in RD&D
for 1964 and 1974

Research Development' DiffUsion Total

1964 Estimated Number

1964 Percentage

3,944

95.6

132

3.2

49

1.2

4,125

100.0

1974 Least Optimistic
Projection

1974 Least Optimistic
Percentage

4 874

38.0

5,772

45.0

2,181

i5.0

12,827

100.0

17 ,



C 8

The immediate implication of this table is that thP threefold increase
projected for total R,D&D from 1964 to 1974 (if FY '72-'74 does not see
appreciable funding increases over the FY '68-'71 levels) will have a
substantially different impact on R,D&D positions. New positions and per-
cent increases over 1964 positions will then be: research, 930 new posi-
tions (24%); development, 5640 new positions (4273% )- and-diffusion, 2132
new positions (4351%).

Projections of this demand suggest that, compared with an estimated
base of 4,125 persons in 1964, the most likely estimate for 1974 is 19,436
research,development and dissemination (R,D&D) positions, approximately
a five-fold increase. The minimum growth projected by Hopkins and Clark
for the 1964-1974 period is three-fold and the optimum growth is seven-
fold.

Under the minimum growth assumptions (which may be the most realistic),
research positions are projected to decline from 95.6% of the total of
R,D&E positions in 1964 to approximately 38% in 1974 development positions
are projected to increase to 45% of the 1974 total as compared to 3.2% in
1964; and diffusion positions are projected to be 15% of the total
versus 1.2% in 1964.

Taking note of the large numbers of positions projected by Clark &
Hopkins (1969, Table 80, p.282),under Least Optimistic conditions for research
institutes and agencies (2400) and for business and industrial organizations
(1200) we turn to their discussion of these two employment categories.

Personnel in private research institutes (e.g., American
Institutes for Research, Science Research Associates ) and
in private social service and welfare agencies.
identified in 1964 were 300, all of whom were
categorized as program personnel. It appeared .

that the prospects for growth in this setting were
excellent .

The final projections, then, were derived by com-
puting an increase . . . of 800 percent for the least
optimistic . (p. 275).

Regarding business and industrial organizations,

This setting was not strongly represented in either the
1964 description or the baseline projections. The
former suggested there were no fewer than 150 R & D
persons in this setting; the latter, because there
were no persons in this setting in the USOE or NSF
proposals sampled in FY '66, projected no persons
in this setting. The size of the investment being
made by major corporations indicated that the number
of positions supported by business in industrial
organizations in 1974 would be many times the com-
bined totals of the 1964 description and baseline
projections (pp. 278-279)
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On the basis of one study (Phi Delta Kappan, Sept. 1966, p. 22)
reporting a projected increase of from $500 million in 1966 to $5-to-
$10 billion in 1976, an 800 percent increase was projected under the
Least Optimistic conditions.

As we shall note later, there is reason to believe that the
narrow definition of educational R & D persons employed, as well as
the specific points of departure for this study may have led to serious
underestimation of both the private and the business R & D enterprise
in 1966. For instance the professional staffs of AIR, SRI and HumRRO,
to mention only the members of the Far West Consortium who were involved
in educational or training R & D in 1966 approached 300. Further when
one examines only the demand for personnel and training R & D generated
within industry by defense and aerospace contracts in 1964, the figure
of 150 appears as a gross underestimate. The Systems Development Corpor-
ation alone (which in 1964 might have been classified as a private
research institute, but is now a profit making corporation) employed
more R & D training personnel than this.

In both of the above examples we have deliberately extended the
arena for "educational R,D&D" to include training and social systems R,D&D.
Certainly, for purposes of projecting the manpower and training requirements
for R,D&D personnel supporting elementary, secondary and higher education,
this does not seem warranted. But if we consider the total national
manpower resources available and the competing markets for trained R,D&D
personnel in education and training it seems provincial to project the
employment demand only in terms of the needs of elementary, secondary and
higher education.

Comparison of Estimates Based on Clark and Ho.kins to Those of Gideonse

By reference to an estimated Least Optimistic projection (OE and
NSF only) of 5,131 positions at $148,019,000 (Clark and Hopkins, p. 249)
we arrive at a FY '74 cost of $28,848 per full time professional position.
Then referring to the Least Optimistic final projection for all personnel
of 12, 827 positions in 1974, we arrive at an estimated 1974 dollar cost
of $370,033,000. Finally adjusting this 1974 figure back to 1968 (at 5%
compounded discount rate) we arrive at $262,976,000. The import of this
figure is seen by reference to Gideonse (1969, Table 31, p. 117) which
provides a documented minimum base of financial support for educational
research and development by sponsoring agency in FY 1968 at $192,290,000
and an estimated expenditure of $250 million (Table 2).

Gideonse notes:

In sum, the amounts on Table 31 document the absolute
minimum amount expended on educational research and devel-
opment activities in the United States in fiscal year 1968.
A conserva'Ave additional estimate based on the five condi-
tions stipulated above [private foundations support more
than is reported to Science Information Exchange (SIE), the
absence of abstracts from the Department of Defense to match
the probable R & 0 level of activity, some ESEA Title I and
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III activities are under represented, very little report-
ing from industry to SIE, some SIE and NSF abstracts re-
ported unknown funding level] would be the documented base
total about 25 percent. We judge, accordingly, that ap-
proximately $250 million was spent on educational research
and development activities in the United States in fiscal
year 1968. (Gideonse, 1969, p. 117)

Table 2

Documented Minimum Base Financial Support for Educational Research
and Development by Sponsoring Agency

Agency FY 1968

United States Office of Education $101,967,000
National Science Foundation 23,326,000
National Institute of Mental Health 11,860,000
National Institute of Child Health

and Human Development 8,377,000
Office of Economic Opportunity 12,800,000
Department of Defense 6,046,000
Other Federal Agencies (Labor;

Commerce; Children's Bureau;
Agriculture; Social Rehabilitation;
Interior; and Endowments for Arts
and Humanities) 6,725,000

Private Foundations 7,344,000
All Other (State agencies; higher

education institutions; professional
and academic associations; etc.) 13 845 000*

Total 192,290,000

*The SIE-and DDC-collected material produced a figure somewhat lower
than this. To it have been added amounts equal to available NSF
figures representing the fiscal year 1965 obligations of State
agencies and fistal year 1967 local government agency obligations
for educational R&D.

Although Gideonse's estimate of $250 million is simply a 25% in-
crease over the documented financial support in 1968, the Clark and
Hopkins Least Optimistic projection (discounted at 5 percent per year)
leads to a remarkably similar figure of $263 million. The immediate
implication seems to be that unles- there is a substantial increase in
educational RDD&E funding for FY '72-'74, the Least Optimistic estimate
provided by Clark and Hopkins may be quite reliable for making the national
manpower projection.

180



C. 11

Gideonse observes:

In fiscal year 1964the United States expended $250
million on educational research and development. Using
the latest figures available Clark and Hopkins estimate
a 1964 manpower pool of 4,125 full time equivalent per-
sons. Estimating the cost per full tire professional at
approximately $30,000 at that time it is apparent that
the real investment in 1964 . . . was somewhere in the
neighborhood of 124 million.

The fiscal year 1968 sponsored investment . . repre-
sents [after corrections for infla ion] . an ex-
pansion of some 70 percent . .

One inescapable conclusion is that a heavy press
currently exists on the trained personnel available.
Some of the slack has been taken up by the entry of
personnel into educational research from other aca-
demic disciplines and from industry. Some . by .

recent doctoral recipients. A great portion . . by
. . . on-the-job training, particularly in the fields
of development, dissemination and diffusion. . . .

Finally, the increase in the manpower utilized is also
partially explainable in terms of . . a larger number
of lower technical roles without necessarily creating
additional demands for highly trained researchers.
(Gideonse, 1969, pp. 123-124)

Gideonse's last point prompts us to return a moment to the Clark and
Hopkins study to note that it seems apparent that their projections deal
almost exclusively with "professionals" since their projections lean so
heavily on the National Register of Educational Researchers (Bargar et al
1965; Hopkins and Clark, 1969, Appendix A and Appendix F). The 1964 fig-
ure of $30,000 per full time professional (Gideonse, 1969, p. 123) or the
1974 figure of $28,848 calculated above, p. D6, tends to confirm this
impression. What then, accepting either Hopkins and Clark's or Gideonse's
figures, is the demand for paraprofessionals?

Experience in industrial hardware development indicates a range of
0.51 to 1.94, technician per professional engineer (Jacobs & Swanson, 1966).
A quick check of the five developers in the Far West Consortium indicates
that for every doctorate or master's level professional there are 0.54
persons at B.A. level and below who are serving in paraprofessional support

2 Gideonse's estimate of approximately $30,000 per full time professional
in 1964 is grossly above the Clark and Hopkins data, which suggest a similar
figure ($29 to $30 thousand) for 1974. Their base number of persons and
funding base lead to a figure for 1966 of $20,225 (4263 positions at
$86,223,000). (Clark and Hopkins, pp. 237 and 230.) If this figure is
discounted at 5% to 1964 we derive a figure of $18,344 which is substan-
tially lower than $30,000.
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(not secretarial) positions, and our survey of nearly one thousand
D,D&E positions in the San Francisco Bay Area region shows that for
every doctoral or master's level professional, there are 1.22 per-
sons at the B.A. level and below.

As will be seen in our job and task analysis, there is every reason
to believe that, given proper training, the ratio of paraprofessional to
professional can be effectively increased to meet projected D,D&E demands.

Far West Regional Requirements

There was a need to establish the size and characteristics of the
regional demand for D,D&E personnel within the immediate future in
order to (a) establish that there would be a demand of sufficient size
to warrant the creation of viable training programs within the Far West
Consortium region, and (b) provide rough estimates of the ability of
the United States to support several such consortia. The need for
,estimates of demand in order to justify the creation of a training pro-
gram within a college or university is quite obvious. The second kind
of estimate is also important since this proposed model is based on the
assumption that its long-range cost-effectiveness is dependent on
transportability to several other regions where a similar demand may
exist.

In order to establish an estimate of regional demand and to
identify prospective employers an extensive effort was undertaken to
establish who were the employers of educational and training RDD&E
personnel in northern California, and especially in the greater
San Francisco Bay area. Names of prospective employers were compiled
from personal knowledge of consortium members, from professional and
organizational directors, from the Foundations Directory (1970) and from
USOE Current Projects Information (July, 1970).

Through October 21, 1970, 115 organizations and firms were con-
tacted, with 34 reporting that they employed personnel in educational
or training R, D, D or E. These employers indicated that they currently
employed 985 professionals or paraprofessionals in educational or train-
ing work and that their estimated need for new employees in this field
for 1971 and 1972 would total 255. These preliminary survey returns
are examined by level of training in Table 3.
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Table 3

Currently Employed and Projected Hires 1971 and 1972

by Professional Level

Levels Currently Employed
Projected New

Positions 1971-72

Doctorate 178 40

Masters 268 89

Bachelors 319 78

High School &
Some College 220 48

Total 985 255

When the numbers presented in Table 3 are reexamined to estimate
how much of this demand exists in terms of "educational" and federally
supported ROD&E (lelementary, secondary or higher eduation as well as
military training) versus the business and industrial training sector,
we find the following Table 4):

Table 4

Comparison of Educational and Other Federally Supported.Versus
Business and Industrial Training Demands for ROME Personnel in

the San Francisco Bay Area

Educational and
'0- lie e

Business and
If a . .

,

Doctorate

Employed Projected
Hires

Employed Projected
Hires

98 17 80 23

Masters 115 26 153

Bachelors 98 21 221 57

High School
or AA 42 14 178 34

Total 353 78 632 177
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These results suggest that the market for trained personnel is
substantially larger than might be estimated if only a narrow concept of
"educational" R and D is taken. In the San Francisco Bay Area region
current and projected new employment at doctoral levels in the business
and industrial sector is almost as large as all other educational and
federally supported sectors, and it is markedly larger for the sub-
doctoral levels.

Pers ec ive on Man ower Transfer between Educational ROME and
Business/InaLILLm

As Gideonse noted, "Some of this slack has been taken up by the
entry of personnel into educational research from other academic disci-
plines and from industry" (italics ours). The manpower transfer between
educational R and 0 and industrial (or military) training R and D is
obviously a two-way flow which will depend on the market. Presently
it is possible that those entering educational D,D&E from military or
industrial training settings may have a marked advantage in experience
over the "educational researcher." Given more effective patterns for
training educational D,D&E personnel, it seems equally obvious that the
business and industrial training employer will be competing with the
"educational" employer for the available trained talent. From the
Office of Education perspective, this may be a sobering pr2diction.
Certainly, it raises serious questions regarding who benefits from
heavy OE investments in traditional graduate programs and post doctoral
grants.3

Six brief examples may illustrate the concept of an MAME component
which could be included in career training programs of the late 1970's
and beyond in the modern labor market of the United States.

Police science. Law enforcement departments at all levels would
benefit significantly from the technical competence and awareness of one
or more officers trained in research, data development, community survey
techniques, analysis of data, storage and retrieval of information and
information ctssemination.

iutetruConnin. Nearly all trainees in computer science would
benefit from a scientific and detailed program training component focusing
on ROME procedures. Computer programming on a national scale at the
present time suffers from inadequate preparation of programmers in or-
ganization of data, research techniques and dissemination of information.

Trans ortation Careers. Movement of passengers and freight, particu-
larly air freig t, is dependent upon skilled technicians who need many of
the skills involved in ROOM procedures. Thousands of trainees in this
rapidly expanding field could benefit from a well-developed, rigorous
RDD&E training component tailored to meet transportation program needs.

3 Gideonse gives data suggesting that the 1968 or 1969 cost of USOE
educational research training programs was approximately $6,300 per
trainee in a graduate prrgram and $20,000 per trainee in a post-doctoral
program. Gideonse, 1969, p. 122,)

8'4'
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Aviation Careers. Movement of people and materials through the air
is growing at such a rapid rate that not only are airports and planes
unequal to the task but also support personnel on the ground are lacking
in required technical competence. Effective data input and use of in-
formation systems are critical in aviation. Employees of the future will
need training of the kind proposed for an RDD&E skills component.

Business Managementetin. Particularly in the "crossroads-
of-the-world" of the San Francisco Bay Region, the major employment field
is wholesale and retail business operations. Marketing, processing and
manufacturing industries of the future will require literally thousands
of persons trained in the techniques of marketing research, survey
techniques, computer information systems, identifying significant data
and decision making based upon computerized information sources. A
training component based upon performance objectives in RIME skills
and aimed toward individualized development can make a significant con-
tribution toward the improvement of business and industrial operations.

Education Social Welfare and Civil Service A encies. An RDD&E
training program with spiral curriculum components focusing on pro-
fessional and paraprofessional careers in public service is essential
for orderly growth of research, development and dissemination services
in these public agencies.

We have reason to believe that the "industrial cannibalism" ob-
served among hardware-oriented R & D firms in their recruitment of
engineers and technicians trained largely on the job by other firms
(Jacobs & Swanson, 1966) will also be encountered in the educational,
training and social systems RDD&E arena also. From the standpoint of
national welfare, we are concerned with the quality of this total
RDD&E manpower pool. From the standpoint of the college or university,
asked to inaugurate a program in "educational D,D&E" it is reassuring
that a sufficient demand for graduates in a specific geographic area
can be projected. But for the special interest of the U.S. Office of
Education, whether these interests be broad or narrow in their per-
spective, the paramount concern may be that of finding the most cost
effective solution to assuring supply of trained personnel to meet
priority needs of educational RDD&E.

Summary

In this analysis of manpower requirements we have tried to make
the following points:

At least through FY 1971 Clark and Hopkins' expectations, that
the limitations on expansion during FY '67-'69 were transient and that
continuation over any extended period of time was unlikely, was overly
optimistic. In fact, as Gideonse graphically shows (Figure 1, p. 6 ),
the sudden increase in OE appropriations for "research and training"
between FY '65 and FY '66 was the unusual element, and since FY '66, for
six years now, the real, uninflated dollar value of the total appro-
priations has in fact declined. Consequently for the OE and NSF
projects considered in Hopkins and Clark's study, their Least Optimistic
estimates may be the most accurate and instructive. The analysis by
Gideonse tends to corroborate this Least Optimistic figure.

A. 5
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Appendix D

EDUCATIONAL RDD&E TRAINING DESIGN STUDIES

In December, 1970, twelve agencies submitted design proposals to USOE
for programs to train personnel in development, dissemination and evalua-
tion skills to prepare them for work in educational agencies. These design
reports were based, in part, on some sort of analysis of personnel and
training needs. This appendix abstracts the material from each design
report which relates to its analysis of those needs.

The report of W. James Papham at U.C.L.A. (1) based most of its
analysis on studies published in the late '60's. It cites the AERA Task
Force on Training of Educational Researchers (Sanders and Worthen, 1970)
and two further studies based on AERA employment service data (Worthen
and Sanders, 1970, and Oldefendt and Worthen, 1970) which indicate heavy
demands for development and evaluation personnel. Francis Chase's (1968)
report is cited as evidence that educational laboratories have had dif-
ficulty in "securing trained personnel to carry out the functions for which
they were responsible." Papham cites Clark and Hopkins's (1969) manpower
analysis as observing that the 1974 demand for research, development and
diffusion personnel is likely to be five times the 1964 demand with no
increase in training output. USOE's Educational Research and Develop-
ment in the U.S. Gideonse, 1969, and Glaser's (1966) and Evans's (1969)
papers are referred to as statements about the inadequacy of current
training efforts in educational research and development. U.C.L.A.
sent exploratory letters to 300 agencies and individuals describing its
proposed training program in development and evaluation. From the 91
responses received, 79(or 87%) responded positively to the question, "Is
there any likelihood, if our agency is set up and functioning as of
summer, 1971, that your agency would wish to use the services of our
program?" There was also an open-ended query about the nature of these
agencies training needs. Data from responses to the latter question are
not presented in the report.

The report of the Colorado Center for Training in Educational
Evaluation and Development (2) presents working papers submitted by seven
of the consortium agencies in which personnel needs are described for the
areas of evaluation, development, diffusion and clerical staff. The
Design Report does not include a compilation of data, but the figures for
five of the agencies (two did not respond with specific estimates) can
be found in appendices A, B, D, F, and G, sections I A and I B. There is
no consistent use of job categories; this make a compilation of the in-
formation difficult, but possible.

The Midwest Educational Training Center's design study (3) reports
on a need study done for the five-state area of Minnesota, Iowa, North
Dakota, South Dakota and Wisconsin in the following types of agencies:
(a) local, intermediate and state education agencies; (b) regional labs
and R&D centers; (c) colleges and universities; (d) educational or train-
ing divisions of industrial firms. The study was not a survey of agency
directors' stated needs, but judgments of informed experts from the
Minnesota Department of Education about personnel likely to be needed.
Results of the study are presented in METC's Design Document I of its
four-volume report.
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The report from Syracuse University's Center for Evaluation and
Research Training (4) mentions conduct of a market survey to determine
needs and capabilities of its consortium members (public schools, govern-
ment agencies and educational industries). The survey indicated that
all cooperating institutions saw needs for evaluation, dissemination,
development and research personnel in that order. The need for personnel
at the three levels of (a) independent investigator, (b) role definition
personnel er dependent professional and (c) paraprofessional was also in-
dicated. The Design Report does not have any specific information on the
type of survey (interview, questionnaire, specific categories of questions
nor does it present the actual data derived from the survey.

Pittsburgh's Learning Research and Development Center (5) conducted
an interview study of tasks performed by research assistants at LRDC to
derive data on development tasks, and a "parallel" investigation of tasks
at Research for Better Schools provided data on diffusion tasks. Task
lists from representatives of school systems within the project consortium
provided data on design and implementation tasks. Three products resulted
from this research: (a) a set of working definitions of development, diffu-
sion, utilization, evaluation and research, (b) a comprehensive list of
tasks in educational R&D (but with no data on frequency or relative fre-
quency of occurrence of these tasks), and (c) a working paper using be-
havioral analysis techniques to identify the skills which are involved in

the curriculum development process. No information was presented about
current or projected manpower needs.

For the Southwest Educational Development Laboratory's design (6),
personnel needs in RDD&E were assessed through in-depth interviews con-
ducted on a nation-wide basis in 21 selected institutions engaged in one
or more aspects of research, development, diffusion, or evaluation. In

the survey analysis, more information was presented on training-level
needs than on what specific job categories reflected greatest need for

trained personnel. The survey revealed that:

1. No agencies had formal, highly-structured training programs for
college graduate- and beyond.

2. Nine agencies had informal or loosely-structured programs at the
on-the-job (in-house) level and also supported attendance at out-
side seminars or conferences.

Six agencies reported that they had only informal on-the-job
training.

4. Two agencies reported on-the-job training and a "continuing
education" program.

5. Three agencies reported on-the-job training programs for high
school or two-year college personnel in data processing.

In addition, their review of the professional literature revealed that
personnel competent in the following skill areas are in very high demand,
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while the supply is limited:

(1) Conceptualizing issues and proces es in education

(2) Designing techniques to carry out educational goals

(3) Setting educational objectives

(4) Measuring and evalu ting educational outcomes

(5) Summarizing and communicating outcomes

(6) Implementing outcomes

(7) Identifying and incorporting attitudes, values, and practices
of minority groups in the educational process.

The Far West Laboratory's report (7) describes a mixed approach to
job and task analysis for its 0,D&E training program. It included a
literature survey and analyses; retrospective analysis (interviews and
conferences with a number of experts, followed by circulations of the
derived list of competencies to D,D&E supervisors for comment on fre-
quency of performance, educational level available, and educational level
actually required); time sampling of 40 persons working on 28 D,D&E pro-
jects in three major agencies; and a task inventory survey administered
to 40 persons working on 32 D,D&E projects. Results are summarized in
Vol. I, Chapter 6, and presented in greater detail in Appendix E of Vol.
II, of the Design Report.

Tuskeegee Institute's report (8) did not include any surveys of its
own; a literature search was conducted. The report refers primarily to
Clark and Hopkins's study (1969), especially to their documentation of
increased need for development and dissemination personnel.

REDR Urban Associates (9) surveyed a random sample of thirty unified
and non-unified school districts from seven Southern California counties.
Enrollments in the districts were between 6,000 and 700,000 students.
Structured interviews were conducted with all but two of the superinten-
dents. The superintendents indicated a profound need for improving com-
munication with the commuity and with school staff, and they sensed the
importance of providing strong leadership in developing more effectivf
educational delivery systems. To meet these needs, the superintendents
interviewed said they are willing to hire technical and professional
organizational specialists from outside sources such as government, colleges,
private consulting firms, and educational agencies. They are interested,
as well, in an in-service training program to train top staff as organi-
zation specialists.

The Ohio State University Evaluation Center (10) developed a number
of instruments to determine manpower needs in educational RDDRAE. In
addition to their work, the Ohio Consortium conducted a questionnaire
survey of-100 school administrators to assess the number of job oppor-
tunities available to the graduates of an undergraduate training program
in research and development. The survey was designed to obtain three types
of information: (a) types of research and development positions presently
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existing in Ohio public schools; (b) An assessment of the number of positior
open to graduates of the program; (c) Suggestions and reactions from admini-
strators and research directors concerning the purpose and content of the
training program. Sixty-four of the 67 returned questionnaires contained
usable responses. Conclusions were that only the larger school districts
would be able to offer positicns, these positions being equally divided
between research and evaluation titles; and that the hires would likely be
in a dual role of teacher/R & D personnel.

In addition to a very thorough literature search, the Ohio Center's
evaluation of training needs in the area of RDD&E included the following
"techniques:

1. A series of interviews with conso tium members, members of the
consortium'sdecision-making team, experts in RDD&E, and relevant
community agencies.

2. A questionnaire survey to assess manpower needs in 15 regional
educational laboratories.

3. Use of Delphi technique and a decision-makers' conference (includir
RDD&E personnel and employers and trainers of these personnel) to
obtain role descriptions and perceptions of needs, Problems and
potential solutions pertaining to training.

4. Case studies of three outstanding programs in the areas of RDD&E
to ascertain specific skills needed by each agency as well as
information on common skills used in ROD&E to be used as criteria
for recruitment and selection of trainees.

The questions used and the results of the interviews with eight con-
sortium members are reported on pp. 10-47 of Vol. III of the Design Report.
No tabulations were made of the responses in the interest of "clarity and
preservation of the diverse and various types of data."

The detailed results of the literature search are presented on pp. 48-6
of Vol. III, with a brief summary presented on pp. 20-29 of Vol. I of the
report.

Two rounds were completed of the Delphi technique for reaching group
consensus on a list of program objectives use ul in developing an RDD&E
training program. The resulting list and the priorities established are
found on pp. 71-75 and in Addendum IV of Vol. III of the Design Report.

Pages 76-134 present detailed information derived from interviews with
directors of three agencies. This material is presented in the form of case
studies, with the following suggested conclusions:

1. Quantitative skills were rated high in importance; quantitative
analysis was not done with great frequency; quantitative design
skills were used with greater frequency.

Z. Managerial and budgetary skills were rated of high importance and
frequent use.

3. Interpersonal and communication skills were rated as highly importar
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and frequently used.

4. Career development patterns had not been care ully planned from
the start.

5. Perceptions of career goals were not clearly defined.

The complete checklist of skills used in the case studies may be
found on pp. 191-209 of Vol. III of the report.

The survey of the 15 regional laboratories elicited information from
employees on their work activitiest and from directors, data relating to
the activities, training areas, employment trends and needs for educational
specialists within the educational laboratory network. Data are presented
on pp. 141-154 of Vol. III. For this survey two instruments were developed,
the Professional Employee Profile and the Director's Questionnaire. They
are presented in Addenda VII and VIII of Vol. III of the Design Report.

No manpower surveys were reported by either Indiana University or the
Pacific Northwest Training Consortium.
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Appendix E

DESIGN FOR RODE STUDY

William Madow
Stanford Research Institute

1. Introduction

The overall sampling procedure that is recommended is that of stratifying

the projects by a measure of size and, then, sampling projects

at random without replacement within strata(1), and subsampling persons at random

without replacement from the projects. Sampling with probability proportionate
(2

to a measure of size of project is feasible but has not been recommended because

the available measure of size may be poor, and because the use of ratio estimates

will recover much of the efficiency otherwise lost.

A possible difficulty caused by using the project rather than the organization

as a sampling unit is that the same person may be in more than one RDDE project.

Hence, a person may be eligible for selection and selected more than once for the

sample. Consequently, the lists of those selected from the same organization should
(3)be compared and overlapping eliminated. The use of multiple frame techniques is

possible but too complex for description here.

It would also improve the estimation procedure if each person were asked to

state the proportion of his total time spent on RDDE activities in the project

from,which he is selected. For certain tabulations, it will be desirable to use

these proportions rather than to count that person in the same way if he spends

10 percent as if he spends all his time on that project.

Except for non-response and use of weights to account for overlapping

pe sonnel, the design is intended to yield self-weighting estimates. If nou-

response and weighting .1..re not highly variable, it may be possible to use the

data without weighting, at least for preliminary results. Non-response is likely

to be high in a mail survey such as this.. Non-response is likely to vary by

size of project and, possibly, other characteristics. Stratifying by size makes
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it more reasonable to accept those responding as an approximation to the entire

tratum. If other modes of stratification to which non-response might be

associated should be practicable they also should be used. Non-response of more

than 30 percent seriously affects that credibility of a survey, in my judgement.

Either by mail follow-up or by telephone or personal interviews, a response rate

of at least 70 percent should be the target. All formulae have been given in

terms of actual frequencies rather than sampling ratios to permit adjusting for

non-response through weighting.

2. Sampling Procedures

Before stratifying projects by size, other modes of stratification may be

adopted, for example, stratification by region of the country. These stratificationS

are assumed to have been done before stratifying by size.

The sampling will then be done in the following steps:

a. A measure of size obtainable for each project will be used. For

population segments the measure of size will be the funcIng of

the project on an annual basis.

b. Cumulative subtotals of the measures of size for each stratum will be

made beginning with the smallest size on up to the largest size.

The grand total, T, for each stratum will be divided by 10 if stratification

by size into 10 strata is used.

Stratification by size of project is now defined:

(1) Stratum
1
consists of the smallest projects whose total size

approximates*
10

(2) Stratum consists of the smallest projects not in Stratum
2 1

whose total size approximates* --
10*

(3) The following strata are similarly defined. consistsStratum
-10

of the largest projects.
(4)

The above technique of stratification by size is not necessarily optimum.

Others having more efficiency may be stated. But the above method is simple to

apply, and the measures of size being used are not necessarily themselves ideal for

the purposes of the survey.

*Approximation is necessary because the sizes will not coincide with multiples
In the largest strata one should include:the project in the stratum if the

10

Multiple_S occurs within the project size;'
10



Sampling ratios for projects within each stratum will be establ shed as

follows:

a. An overall sampling ratio, r, of persons is establisiled by estimating

the number of RDDE personnel in the population and the desired size of sample.

b. Within the stratum, S10, of largest pr jects, each project is in the

sample. Within each project the ratio, r, of personq is selected.

c. Within stratum S
9

half the projects are in the sample. Within each
'

selected project the ratio 2r of persons is s lected.

d. Within stratum S 1/4 the prejects are in the sample. Within each
8

selected project the ratio 4r of persons is selected.

e. Within stratum, 57, the sampling ratio of projects is

within sel cted projects is 2
3
r.

1

2
3

and of persons

f. The procedure continues for strata S
10-iti=3'4"'"1°

until 2
1
r exceeds 1.

Fer all strata with 2 r 1, all RDDE personnel in the selected projects are

in the sample and the proportion of projects selected in each such stratum is

r.

Substitution for refusals ordinarily produces biases of unknown types and sizes.

It is important to take whatever steps are possible to obtain cooperation. Mail

and telephone followups and if needed, an interview subsample of non-respondents

should be considered.

*It is as umed that the sampling procedure will occur in 2 stages except for
strata in which all RDDE personnel in a selected project are in the sample. In
the first stage a questionnaire will be sent to the project in order to determine
the RDDE personnel on the project. In the second stage the within project sampling
will oc-mr.
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3. Estimation of Ex ected Values and Variances of T-tals

The procedure given below provides formulae for estimating means and Variances

for the four population segments defined in I a, b, c, d. Estimates desired for

these four populations eoffibined can be obtained by adding the estimates for each

and the variances will be the sum of the variances. However, the use of the project

as a sampling unit -ill lead to double counting unless each respondent is asked to

state how much of his time he spends on RDDE for each of the four sources. This

subject is not further considered here.

The number of strata is denoted by K. The number of projects in stratum k

is denoted by M and the number of projects in the sample from stratum k iS mk.

The number of RUDE personnel in project i of stratum X is N
ki

and the number in

the sample is n
ki

. The value of variables, x, y for person j of project i

stratum k are denoted by x
kij

and , respectively.
Yki
(5

Ramdom subgroup methods of estimating variances could be recommended

as an alternative to those given below.

a. Estimates adVarianceof estimate of a total

Let x! be an estimate of a total x for a population segment. Then we

define
K

m
N_Mk k ki_kix' = 2 x

kijk=l
m
k 1=1

n
ki j=l

Except for problem of non-response, the ratios
Nkj

ki
are the

NM
k kisame for all selected projects in a stratum, and the ratio-

m_ n_k ki

stant for all projects in the sample from the selected strata.

Let
N
ki

= E x
kij

J=1

195



1We define
N. ki
-ki

1and xk = M-
x
ki

k i=1

Ic 2

SBk M
i=1

(cki

2 1Let

N
ki 2

S
2

ki N -I
-ki j=1

E x
kij

x
k
;)

1

M
k

1 ki ki ICS
2

= S
2

wk IT E n kik i=1 -ki

2
Then, the variance

u :
of x

T
is u ,

x:

a

2
To estimate we need some further definitions.

xl

Let
ki

1-1x = E
-ki

ki j=1

1
s
ki n

ki
-1

n
ki

j=1

x' = N x'
ki ki ki

2
sBk

1

mk

1
Mu-1

rn

-ki
i=1

kij

K M
2

k
S
_2

S
2

Bk
k=1 m

k
wk



2
s
wk

1
mk

m
k

1=1

N -n
ki ki ki) 2

ski

2 2Then
s2

-
wk

is an unbiasee estimator of S and s
2

is an unbiasedBk Bk wk
2

estimator of Swk

Hence, $
2

,

xT
is an unbiased estimator of g

2
, where we define

x
T

2
s

XT k=I.

2 2
s
Bk

+

k=1
E M

k
s-
wk



b. Variance of estimated total frequency and mean. Sometimes,

the variable
x will be a variable such as age; often it will bekij

a "counting variable"; i.e. a variable that has the value 1 if

the person has a given property; e.g., "employed 3 years or more'

and 0 if the person does not have that property; e.g., not employed

at least 3 years."

The total number of persons in the population segment is
M
k

N = E
kik=1 i=1

and the total number of p o ects is

M = E M
kk=1

in

-k
1

N To estimate N we definek
mk i=1 ki

NT = E m
kk=1

Then the variance of the estimated total frequency,

and

2

N

Mk k k
-m )

a
k=1

S
2

N N1

m
k
-1

i=1 ki k

S_
2

Mk 2

2
is a_ where

N_
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where

and

Mk

Ti M
k i=1 kik

2 2
Then an unbiased estimator of a

.

s _ where
-N N

T

2 E
sN

k=1

2
sk

1

1-

mk

m
k

i=1

The mean _quare error of the estimated mean

x'

57c

NT

about the true -1 an = iS

approximated by

MSE- =
-2

(T

a
x

x
2

ax

2

2 2

2cT _
N

and to estimate MSE,, we need to estimate the covariance of

namely a .

xT-T

a
x'
T
N_
T

Mkk(M -mk)
= BK

S _
Nk

k=1 mk

199
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where

1
x -

i k
(7

ki
-14SBXNk M -1 k ki=1

An unbiased estimator of isSBXNk

sBXNk
1

mk-1 i=1

and a consistent estimator or MSE_, is mse-, where
x x

s2 s2

- 2 I
x,i, N

mse- = X
2
_ -2x ,2

xT N-
T

200
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c. Mean square error of ratio estimates. If x
T

and y_ are totals for
,T

Y YT Tvariables x and y then the -- is called a ratio and 7-7 is called
xT xT

-Ta ratio estimator of --. (Thus a mean as defined in b, above,
x
T

is a special case of a ratio estimator.

atio estimators are unbiased under special conditions but unless

there is a positive probability of a zero denominator,ratio estimators

are consistent.

The various formulae defined in terms of the x
kij

hold for

any other variable y and hence we need only state the covariance
x _y
T T



where

E
k=1 mk Bxyk

Mk
1

Bxyk Mk -1 (xki k)07ki=1

kxyi

S

An unbiased estimator

and

s E
xT

=

k=1

sBxyk

Mk N
ki ki

i=1 nki

is $

M2
s

k.1 mk Wxyk

)(Ykij
Yki)

where

E M_ ss
Bxyk

k=1 k wxyk

n_
ki

1

gkx yi
E

(ix
x' )n 1- kij kij=1

swxyk

Ykij -

ki
kxyi
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Then the approximation to the mean square error of

if given by

MSE
Y7

and MSE is estimatedyTxT

2

f7---2-cT) 57

cr
2

T

+

0' x ,

T

T
2

-

YTXT

- ,\2 s
2

s
2

520
CTT T

=
T

x/ '77-2-
YT

)74,

---- - --___
20
T

2

20T
2 sxby mse 0/

T Ts

T T

The use of the ratio estimate is indicated whenever the correlation

coefficient of numerator and denominator

-y
T
1 x

.- T

is positive and large, say .6 or more.
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Appendix F

CAPABILITIES OF EXISTING DATA PROCESSING SYSTEMS1

To answer the question of whether or not computer programs should be
generated for producing data as described in the Chapter on Data Analysis
(7) a study was made of existing programs to ascertain their capabilities.
Eighteen programs were examined for approximately 20 capabilities such as
masstabulations, new variables, multivariate statistics, labels and titles,
and to conduct cleaning operations. Results of this study are presented
in Table F 1. Column headings represent the capabilities that were exa-
mined and these are explained in the section which follows Table Fl.

The code used in rating each system has the following symbols:

++ The capability is definitely present
It may be present
It is definitely absent

u Unknown.

From the analysis of these programs, it has been concluded that many
of them have the capabilities required to produce the basic analyses and
cross-tabulations described in Chapter 7. It is not recommended that new
programs should be generated at this time. RIB should request, however,
that prosepctive contractors for the RDD&E survey should ennumerate the
program capabilities that exist in their computer facilities.

Additional information on the program's examined in Table F 1 is avail-
able from:

National Program Library and
Central Program Inventory
Service for the Social Sciences

University of Wisconsin
Madison, Wisconsin

Users guides and manuals are availble in the following systems:

DATA-TEXT PSTAT
IMPRESS PSH
NORC PSL
OSIRIS SPSS
PICKLE

Other information is to be found in sources referenced at the end of
this appendix.

1 We are indebted to Frank Many and Mrs. Baker of the Survey Research
Center, University of California, Berkeley, for their stgdy of existing
computer programs.
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Definition of 4pabi1ities Used to

Analyze Data Processing System

c_Apabilitx Explanation

Cross-tabulation Tabulation of the frequency distribution of
one variable's values for each category
(value) of another variable. In the case of
3 variables one generates a 2-variable cross-
tabulation for each value of the third vari-
able. Idea can be extended to four, five,
-tc. variables. Usually such programs in-
clude one or more percentage options.

New variable -:,-aneration

Statistics

Labels, variable-and
category

Often one wants to generate from a stored
source variable (or set of variables) a new
variable. The new variable may be the result
of a straightforward algebraic operation,
such as the square root of the original
values or the sum of the values on a set of
source variables. One may also assign
values to a new variable according to whether
or not a case (respondent) satisfies logical
statements about certain (permutations of)
values on one or more source variables.
Usually tabulation programs have some primitive
logical recoding capability. Larger systems
should have extensive facilities for both
types of new variable generation.

Examples of univariate statistics are the
well-known mean, standard deviation, median,
range, mode, etc. Examples of multivariate
statistics are product-moment corelations,
rank-order correlations, regression coeffi-
cients, covariances, etc. Actually the term
"multivariate" as used here is really a short-
hand way of denoting the existence of analysis
programs which generate and utilize these
statistics. Many social science computer
systems are rather deficient in the areas of
regression analysis, analysis of variance,
factor analysis, etc.

Data (numeric values or alphanumeric category
codes) are usually stored by location on cards
or tape. Frequently it can be referenced by
variable number, octasionally by name. Many
systems and stand-alone programs permit the

2nS
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Capability Explanation

user to input with his analysis requests
variable names which will label the output.
Less common is the ability to input 4-,6-,
or 10-character names for a variable's cate-
gories. Many of the larger systems store
variable names permanently and automatically
label all output with them. Rare is the
system which permanently stores and uses
category labels automatically. Possession of
such a feature probably implies that the
system links the data set to a machine-read-
able codebook.

Titles or text

Data subsets

File to file information
transfer

For bookkeeping and/or explanatory reasons,
it is useful to be able to entitle all or
some of the pages of coumputer output with
long (80 or more characters) labels. Stand-
alone programs tend to be rather primitive
in this regard. They may permit merely a
single, one-line title per job or merely a
single-line title about each tabulation.
Some of the larger systems have essentially
unlimited capacity in the area of titles and
explanatory text. It is only a small step
from extensive text capacity to the nearly
automatic production of machine-readable
codebooks.

For reasons of economy or analytic interest the
user may wish to limit his analysis requests to
a particular subset of the stored data. Even
small tabulation program usually have some
ability to temporarily filter out data which
do not meet some logical condition. In large
systems it is desirable to be able to perma-
nently store "Boolean" variables defining
logical subsets of the data. Many of the
larger systems contain random number generating
routines which can be used to draw random sub-
samples of the cases. For reasons of economy
some systems can create permanent subfiles re-
presenting logical or random subsets of the
original data.

Creation of permanent subfiles is one type of
file to file information transfer. Another
simple type is case-wise concatenation of files
containing the same information (variables)
for different samples of respondents. A third
simple type is variable-wise concatenation of
files of different variables for the same
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sample of respondents. A variation on the last
is the transference of only selected variables
from one file to another. In all of the above
examples the unit of analysis, whether it be
individual, household, company or nation, re-
mains the same.

Cleaning

A radically different type is the aggregation
or distribution of information from a file
with one unit of analysis to a file based upon
a different unit of analysis. For example,
suppose one wanted to build a file containing
information on the racial, economic and educa-
tion characteristics of each of the blocks in
a city. If one had at hand data on individuals
(including place of residence), then one could
compute block-by-block median income, propor-
tion black, frequency distribution of grades
completed; and transfer the information to a
city block file. Only two of three of the
systems on the chart have been designed to
facilitate this operation.

The data set, as initially prepared from the
source documents, is usually faulty in three
basic ways. First, whole records or data
fields are missing or duplicated. Secondly,
illegal values will be recorded for a variable.
Thirdly, the values associated with a set of
variables will violate the built-in logic of
the relations among the variables. For example,
respondents under the legal voting age should
not be recorded as having voted for any of the
candidates for office. Thus, the complete data
processing system should be able to detect
these three types of errors, put out sufficient
information (identification number, location
of data field, condition violated, etc.) to
facilitate preparation of the corrections, and
finally accept the,corrections and update the
data set so that it is correct. Few systems
really have this complete data cleaning capa-
bility; however, many do have logical and list
printing facilities which can be applied to the
task. Tr fact, even stand-alone tabulation
programs can be used to determine which of the
variables have been punched with out-of-range
values. Cleaning is such a special part of data
processing, however, that in the present state
of the art it is still done best by stand-alone
programs designed for that function and that
function only. A good example is NORC's
"CLEAN-3".

210



Capabi 1 i ty Expination

Machine-readable codebook Simple typewritten codebooks suffice for
data sets worked upon by a single research
group, for a limited period of time, using
only stand-alone programs or a simple data
processing system. If, however, the study
will be widely distributed for an indefi-
nite time, it becomes advantageous to
senders and receivers alike if both the
data set and the codebook are stored on
magnetic tape. Such codebooks are even
more useful when an inu9ral part of their
content is the raw frequency distribution
on each variable. It is also the case
that sophisticated and powerful data
processing systems cannot function unless
they are first given a dictionary which
adequately describes/defines the data
file. For some systems labels, titles,
etc. are optional, but for others they
are obligatory. In effect, then, large
systems tend to require something akin
to a codebook. The other side of the
story is that some of these systems can
generate updated codebooks describing the
original and new variables and giving
frequency distributions, means, standard
deviations, etc.
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G3

Cities Used to Arrive at Distrance Estimates for Four Re ional
Areas ln the U.S. Distances from San Franci co

City

East West-Rock- Mtn. Area

Dtstance City Distance

Boston
Washington
New York
Atlanta

2717 miles
2412 "

2544 II

2111 II

Denver
Omaha
Albuquerque
Lincoln, Nebr.

948 miles
1413 "

897
1413 "

Average distance from S.F. - 2446 miles Average distance from S.F. - 1168
miles

Mid-West Far West

City Distance City Distance

Cleveland
Chicago
New Orleans
Dallas
Kansas City

2131 miles
1858 H

1922
1461 H

1458 H

Seattle
Portland
Los Angeles
San Diego
San Francisco

694 miles
544 "

345 "

454 H

(assume 50-mile
area

Average distance from S.F. 1766 miles Average distance from S.F. - 417
miles

Current Tele hone Ra e er minute costs For Var in Distances
from San Francisco

Distance First 3 Minutes* Each Minute Therea te *

0-10 miles $ .17 $ .05

100-124 miles .65 .18
125-430 .80 .22
431-674 " 1.00 .30
675-925 " 1.05 .35
926-1360 " 1.15 .35
1361-1910 " 1.25 .40
1911-3000 " 1.35 .45

*Subject to 10% tax

See table of cities selected to determine average distance.

b90 scheduling calls are estimated for each region before 60 are confirmed
because of turn-downs, non-existent RDD&E employees, call backs, etc.

c70 calls estimated to obtain 60 interviews due to re-scheduling, inter-
rupted interviews, call backs, etc. 214


